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GIBBONS-GOTTIGNIES Multi PassageKiln 
38’ 6” long. 

Duty:—Glost Earthenware. 
Fuel:—Electricity. 


Installed at:— 
The Empire Porcelain Co., Ltd. 
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... with Radiamatic 





Pyrometers 


Temperatures from 100° C. to 1750° C. can be measured and recorde: 
with sustained accuracy—quick results are obtained because Radia 


' 


matic units respond to 98% of any temperature change within 2 second 


Radiamatics incorporate the thermopile principle-——an assembly 
several thermocouples—which gives maximum stability and output. In 


addition they are temperature compensated 


Honeywell-Brown Ltd 1! Wadsworth Road, Perivale, Greenford 
Middlesex. Sales Offices: London, Glasgow, Birmingham, Sheffield 


Manchester 
Amsterdam, Brussels, Paris, Stockholm, Zurich Frankfurt) Main 


Write for free information and Catalogue 
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In the light-weight Type MP DeVilbiss-Aerograph Spray Gun high- 
quality industrial spraying is brought down to its smallest compass. 
Girl operators can use the MP gun with perfect results, and new air 
control and volume control features make for increased efficiency and 
speed, It can be fitted with either | oz. or 4 oz. cup for gravity feed, 
uses very little compressed air, and gives the most delicate grades of 
blending or shading, whether freehand or through stencils. Write for 
catalogue (Dept. 9A) or let one of our representatives show you how 
the MP gun, or others from the DeVilbiss-Aerograph range, can 
heip you to cut down costs and improve your finish. 


D E Vi LB | S § Sets the pace in spraying 


AEROGRAPH The SYMBOL 2) of SERVICE 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26 
Telephone: Sydenham 6060 (8 lines) 


Branches and Showrooms: London, Birmingham, Bristol, Glasgow, Manchester 


PRESSURE 
FEED 
TANKS 


AIR COMPRESSORS 


T.A. 4649 
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Having a hand in Productivity 


= 


IN EVERY INDUSTRY OR TRADE, 
electrical equipment is the key to 
modern production methods. There 
are probably more production- 
boosting and money-saving devices 
than you know of. Your Electricity 
Board can help you and give you 
sound advice. 

They can also make available to you, 
on free loan, several films on the uses of 
electricity in Industry—produced by the 
Electrical Development Association. 


SSA 0 0004008 144 [een «- 
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F.D.A. are publishing a series of books 
on “Electricity and Productivity”. Four 
titles are available at the moment: they 
deal with Higher Production, Lighting, 
Materials Handling, and _ Resistance 
Heating. The books are 8 6 each (9/- post 
free) and the Electricity Boards (or 
E.D.A. themselves) can supply you. 


The British Electrical Development Association 
2 Savoy Hili, London, W.C.2 





for — Rag Bolts! 


It sounds strange. But most of 
us have seen a rag bolt even if we 
haven't recognised it. Machinery on a 
concrete floor, bolted down. The bolts 
embedded in the concrete are rag bolts. In 
the old days it was a case of a man with 
hammer and chisel—laboriously and slowlh 
chipping the concrete until the holes 
were large enough and deep enough. 
Now one man takes an electric drill, 
and drills the holes; just like that 
(Productivity!) Faster? Fifty times— 
a hundred! But the electric drill is 
only one of the many aids to 
Productivity that electricity can 
bring you. 


Electricity 


a Power of Good for PRODUCTIVITY 
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Thermic s.c.c.8. Gas FIRED 
Studio 






Very simple to oper- 
ate being controlled 
by single quadrant 




















Requires no chimney 
draught conditions \ 
above the kiln \ 


Perforated top plate } 
provides a drying 

position 

Larger than usual sill \ 
plate at convenient height : 
assists operator 








No back firing possible from 
the burner 


exact conditions to be 


4 . | 
Pre Set device enabling | 
tained or reproduced 


em of firir g ensures 


mity of temperature 








THERMIC EQUIPMENT & ENGINEERING 
co. LTD. 


(SUBSIDIARY COMPANY OF GIBBONS BROS. LTD., DUDLEY) 
SALMON STREET, PRESTON 
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Ceramic & Brick works managers have many uses for 


REFRACTORY CONCRETE 


the adaptable refractory material 


The wide variety of uses for Refractory Concrete include foundations, 
arches, doors, floors, wicket repairs, arch coverings, flues, 
flue linings, flue blocks, dampers, kiln car tops, kiln 
car superstructure, cover blocks, special 
shapes, brickwork, mortar, general 


repairs and patching. 


i * 
4 


Refractory Concrete Removable Flue-Cover, 5 feet diameter 
REFRACTORY CONCRETE is Refractory aggregate bonded with Ciment Fondu 


high-alumina cement: is ready for use and of great strength and hardness in 24 hours: can 


be used to reduce joints to a minimum: can be cast to any shape : requires no pre-firing 


is stable under load up to 1300°C: has a melting point of about 1450 C 
drying shrinkage or after-contraction : can be brought to working temperatures 24 hours 
after making : does not spall under widest fluctuations of temperature : pre-cast blocks or 
special shapes can be made of practically any size or shape without distortion or cracking : 
uses old scrap firebrick to a very large extent: provides an ideal bond for setting firebricks 


has no appreciable 


Send for further 
details including one 


Concrete Rock-Hard within one day | FO p T of our Refractory 


Charts giving m1ixe 


my fed Srade Mark Pee fOY VATIOUS Purposes 
ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 BROOK STREET, LONDON, W.1 Telephone : MAYfair 8546 
@ 31217A 
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ELECTROMAGNETS L’’ 


BOXMAG B'HAM. BOND ST. BIRMINGHAM 19. CENTRAL 5391. 


————— = 








For all types of Magnetic 
Separators. 
UNEQUALLED 





and fine iron from pro- 
ducts in process. PROTECT 
your plant and PURIFY your 
products with the best 
Magnetic Separators 
made ! 











For all types of wet and dry 


sifting equipment, combined if 
necessary, with highly efficient 
magnetic separation and for 
specialised machines for the re- 
fractory and ceramic industries, 
we suggest it might be to your 
advantage to get into touch 
with the— 























s.encuT BHAM. BOND ST. BIRMINGHAM 19. _— centaar 5778. 


BLENDING MACHINE C°L”’ 
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FLEXIBLE 
FLAMES 


Some industries need a flame 20 feet long, others a mere pencil point of 
heat. Gas provides noth and every gradation in between—a complete 
heat service for industry, clean, constant and infinitely controllable. ‘The 
adaptability of gas is a virtue which can reward the user with lower pro- 
duction costs. However you put it to use, you pay only one bill for your 
gas. You do not have to budget for storage costs or space nor, unless your 
needs are exceptional, for special handling equipment and the concomitant 
labour. If yours is one of the 4,000 industrial processes already served by 
gas, you may find ideas for increasing efficiency in the latest advances in 
gas technology; if it is not, it could become the 4,oo1st. Either way the 
Gas Industry welcomes your inquiries. 


Firm Facts 


Questions about your own firm’s NAME 
gas usage can be answered by your 

Area Gas Board. The free advice 

and help given by the Boards’ 

Industrial Gas Engineers are ADDRESS 
backed by full resources of the 

Gas Industry through the Gas 

Council’s Industrial Gas Develop- 

ment Committee. The first step 1s 

to have this coupon filled in and 

sent to your Area Gas Board or Wr NEED HEAT FOR 
to the Gas Council, 1 Grosvenor 

Place, London, $.W.1. 


The Gas Industry makes the fullest use of the nation’s coal 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 
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AND 
METALS 
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PRODUCTS FOR [iia 
RADAR, RADIO [A Sa 
AND 
PROPULSION 
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are successfully obtained in 


BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 


Telegrams: Bricesco—S.O.T. Telephone: S.0O.T. 87404 
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This machine is our latest design, embodying many new 
features, resulting in increased speeds over a wider range 
of sizes and shapes 


Achieve extra production and 
economy with the new Boulton 


Semi-Automatic Flat- 


The Boulton Semi-Automatic Flat-making machine 
completely eclipses all previous standards of produc- 
tion, giving greater control and flexibility. Infinitely 
variable making and batting arm control to give 
range of 3) to 12 articles per minute, knob-operated 
while the machine is running. Infinitely variable 
speed control for making spindle also available. 
Other salient features include:— 


% Moving parts isolated from operator's hands *% Power 
disengagement before profile leaves article, eliminating final 
vibration *% Twin drive and twin brakes to each spindle 
Drive belts replaceable without dismantling spindles *% Ar, 
water and electricity supply connections at one point 
% Instantaneously variable air pressure % Turret head 
and Scrapper Arms available with three tools *% Grease 
gun lubrication One shot system available % Immense 
rigidity, smooth running and high standards of precision 
*% Finished in green and cream enamel with bright parts 


chromed, providing incentive to operator for clean maintenance 


Boulton 


Making Machine 


Note the flush back. Rigid and robust hinged 
doors fitted to front and back of machine 
giving ready access to all working parts, yet 
providing complete protection for the operator 


PLEASE WRITE FOR FULLY 
DESCRIPTIVE FOLDER’ GIVING 
DETAILED SPECIFICATION 


WILLIAM BOULTON LTD. 


PROVIDENCE ENGINEERING WORKS 
Telephone: Stoke-on-Trent 88661 (5 lines) 


* BURSLEM - STOKE-ON-TRENT 
Telegrams: BOULTON, BURSLEM 
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Anti-Corrosion 


REPORT published recently by the Organisation for European Economic 
Co-operation, and available from their offices at 2 Rue André Pascal, 

Paris 16°, reviews the growing use of non-metallic materials. Glass pipe is used 
extensively in the manufacturing and processing industries, particularly a new 
“Double-Tough” made from a specified Corning glass which is claimed to be 
resistant to corrosion by every acid except hydrofluoric. It will not contaminate 
sensitive products and is highly resistant to mechanical shock. A new heat 


strengthening process makes the ends of straight lengths and all fittings except 
U-bends nearly three times as strong as ordinary glass. 

Attention is drawn to the use of fused stabilised zirconia brought about by 
adding 5 per cent. of lime. This prevents the physical change of pure zirconia 
at 3,250° F. In the chemical industry gas synthesis processes have been carried 
out in furnaces lined in this way for long periods at 4,625° I 

Considerable progress has been made with cermets developed for jet engines 
and gas turbines, standing up to temperatures of 2,600° F. with good creep 
resistance and high fatigue and rupture strength. It is pointed out that whilst 
cermets are not unknown in Europe the research on them is more advanced in 
the United States. 

Further reference is made to compounds of the refractory metals such as 
tungsten carbide, titanium carbide, and alumina, which have excellent wear 
resistance and strength properties at high temperatures, but lower resistance than 
metals to thermal and mechanical shock. 

One mentions this information simply to show that here in the field of cor 
rosion resistance, which costs the Americans some millions of dollars per year, 
research on and development of ceramics is proceeding apace 


* * * * 


The menace of air pollution and the need to use fuel efficiently is once more 
brought before our attention by the current meeting of the National Smoke 
Abatement Society and the recent appeal of the N.1.F.E.S. to firms to send their 
boiler operatives on courses which are being specially organised throughout the 
country. Much solid fuel is used in the Potteries and if every company’s board 
could honestly declare that every one of their boilermen was fully qualified and 
in possession of a certificate of proficiency in stoking, then they would have 
every reason to be proud. Until that happy situation has been reached there is 
no cccasion for complacency in the board room. 
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Drying and Dryers for Ceramic 
Products 


(SPECIALLY CONTRIBUTED) 


“TH! subject of drying in the 
ceramic industries has been the 
subject of many articles and papers in 
the past, and will probably continue 
to be a fruitful source of observation 
and experiment. The purpose of the 
present article is to present in a con- 
densed form some aspects of the prob 
lem as it affects present-day produc- 
tion. Mr. S. R. Hind, in a_ paper 
presented to the Midland Section of 
the Institute of Fuel at Stoke-on-Trent 
on 2Ist February, 1951, gave some 
production statistics for one section of 
the industry alone (Table I) namely 
that connected with china, earthen 
ware, sanitary earthenware, floor and 
wall tiles and electrical porcelain. (J 
Inst. Fuel, 24, 116, 1951) 

On the basis that this represented 
80 per cent. of the saleable ware, and 
allowing for a loss of 10 per cent. in 
production, this represented a factory 
make of 165,000 tons of clayware per 
annum 

Assuming an average of 30 per cent 
moisture in this the weight of wate: 
to be evaporated was 49,500 tons 
Drying this with exhaust steam was 
estimated to require 437,000 tons ol 
exhaust steam at a cost of £245,000 

Io this must be added the cost of 
electricity for fans (estimated to be 
of the same order) and the capital 
charges and maintenance on dryers 
costing between a quarter and half a 
million pounds. The total annual cost 
to this section of the industry was, 
therefore, estimated to be in the region 


of about half a million pounds. 
Coming to clay building materials 
statistics show the following for 1949: 


Building bricks 5,232 millions 
Roofing tiles 490,000 tons 
Sanitary pipes 443,000 tons 


This represents a total of some 22 


million tons of clayware, most of 
which will require some drying. The 
refractories industry will add a further 
considerable tonnage. It can be seen, 
therefore, that the cost of drying 
ceramic ware is a considerable one. 
In former times when coal and labour 
were cheaper than they are today the 
emphasis on efficiency in drying was 
not so marked. By and large efficiency 
in dryers is not as high as we should 
like, and hence costs are increased. 

C. L. Franklin in “Changes in the 
Theory and Practice of Drying 1900- 
1950” (Ceramics A Symposium, 
British Ceramic Soc., Stoke-on-Trent, 
1953) quotes figures (Table II) to 
illustrate the effect of dryer efficiency 
on cost. 

Another aspect of the problem is 
the demand for greater production, 
which has resulted in mechanisation 
of some processes to a scale where 
existing dryers became a_ bottleneck 
on production. This has led to the 
introduction of dryers to the pottery 
industry which enable drying to be 
done at a much faster rate than was 
hitherto considered possible and this 
has, in turn, released more floor space 
as well as decreasing the number of 


PaBLe | 
Exports (cwts.) 
1947 1948 1949 1950 
Bone china 67,024 68,835 68,480 92.007 
Earthenware 670,620 806,137 814,519 881,002 
Sanitary earthenware §29.429 966,806 955,398 1,035,934 
Electrical porcelain 62,289 122,062 109,912 114,983 
Wall and floor tiles 332,186 547,130 405.498 483.613 
Total 1,661,548 2?.§10.970 2.353.807 2.607.539 
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PABLe Il 
, Steam used 
Water evapora- | Evap. efficiency oe — Annual Cost, # 
ted |b./hr. (per cent.) ~ at 6d./100 Ib 
lh. hr. lb year steam 
60 50 107 268 O00 67 
60 Ww 179 446,000 112 
60 10 $34 1.332.000 333 














plaster moulds required by a maker at 
any one time. An increasing use of 
waste heat from kilns has also fol- 
lowed from the continually rising cost 
of fuel. 


Principles of Drying 

The principles of drying need only 
be summarised very briefly here. In 
drying clayware the water is evapora- 
ted into the air. The rate at which 
this can proceed depends on the tem- 
perature. Air can become saturated 
with moisture and to get maximum 
removal the temperature may be in- 
creased, or the moisture laden air 
removed by circulation. The practica! 
limit to raising the temperature is that 
if the moisture is removed from the 
surface of the clay more quickly than 
it can diffuse from the inside to 
replace it differential shrinkage will 
occur on the outside, and cracking will 
follow when the strain on the clay due 
to this exceeds its mechanical strength. 
Articles such as large insulators and 
large conduits present a problem in 
drying because of this. In such cases 
it is necessary to raise the temperature 


the water can be evaporated by admit 
ting drier air. With such articles drying 
is necessarily slow. In extreme cases 
where the temperature is raised too 
abruptly, vaporisation of the water to 
steam may occur inside the ware 
which may shatter explosively 

For speedy and safe drying, there 


fore, the following devices can be 
considered: 
(a) The ware may be heated from 


the inside outwards by dielectric 
(high frequency) drying 

(b) Combinations of heating 
forced convection 


and 


Whenever possible waste heat will 
be used in these applications 


Dielectric (High Frequency) drying 
Dielectric heating involves subject 

ing the article to the action of high 

frequency waves, when heat is genera 


ted on the article, and the centre 
becomes hotter than the outside. This 
is a very desirable feature with clay 


ware, since it ensures that water tends 
to flow to the outside at a sufficient 
rate to balance evaporation losses, 











of the ware by heating it without with reduction in losses from cracking 
allowing the surface to dry. This is Experiments to apply this to drying 
done by “humidity” drying in which in pottery have been described by Mi 
the first stage the ware is heated in a Spencer Copeland (Trans. Brit. Cer 
saturated atmosphere. Subsequently, Soc., 51, 573, 1951-2) The result 
Paste II. 
Time (mins.) to remove 
Method Power. first 50 gm. moisture 
from 10 in. plate with 
out damage 
Radio frequency 2,000 W 4} 
, / ; ~ 
Sl ¢ 2,000 W. for 34 min. 9 
é e >ne ; 6} 
Radio frequency ( air drying for 24 min. 3 ’ 
Infra-red gas chamber: 11} 
Infra-red dull panel 200 W. 250 V 38 | 
Standard steam dryer 60-120 
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(Table III) show that 
drying can be achieved. 

This would be useful for getting 
quick mould release, when drying 
could proceed on more orthodox and 
cheaper lines. The great disadvantage 
of high frequency drying is the high 
cost, which was estimated in the ex- 
periments between Is. Id. and Is. 9d. 
per 10,000 B.T.U. or between I1s. and 
17s. 6d. per therm. Until the efficiency 
of the process can be improved there 
seems to be little prospect of the 
application of this method of heating 
in the ceramic industry, except for very 
special applications. 


rapid 


very 


Infra-Red Drying 

The use of this for drying pottery 
has been described on many occasions. 
H .W. Webb and S. W. Ratcliffe (ibid, 
44, 119, 1944-5) have examined the 
question in some detail for pottery and 
have concluded that drying in_ this 
case could be done more cheaply with 
an efficient convection dryer. Care 
must be taken with radiant heat dryers 
to avoid overheating the plaster 
moulds. Where the drying is more 
straightforward, as in drying biscuit 
sprayed or dipped in glaze, or of metal 
heated with enamel, then infra-red 
heating finds an application. 


Convection Dryers 


Ihe use of streams of hot air for 
drying is probably the most popular 
way. In this method the drying 
occurs through the medium of a thin 
film of air which is in immediate con- 
tact with the surface of the ware. Heat 
is transmitted to this mainly by con- 
duction, and water vapour escapes to 
it by diffusion. Without some means 
of renewing this air film a static state 
soon arises and drying falls off. Cuir- 
culation of the air is a way of renew- 
ing the air film and by using velocities 
up to 1,000 ft. per min. the rate of 
drying can be increased about 200 per 
cent. (A. E. Stacey, J. Amer. Cer. Soc., 
8, 457, 1925). Striking examples of this 
can be seen in drying sheds. In one 
factory where fireclay articles were 
being dried on a hot floor, the installa- 
tion of fans suspended from the roof 
gave a wide circle under each where 
the ware was obviously dry, while 
outside that area it remained a darker 
colour due to being much wetter. 


The hot air for drying may be 
derived from waste heat from a kiln. 
This is popular particularly in the 
heavy clay industry, and the use of air 
drawn through cooling fired bricks, 
and then passed to chambers contain- 
ing freshly set material is familiar to 
all users of continuous kilns of the 
Hofmann and later types. 

Tunnel kilns raay have a dryer built 
alongside to enable waste hot air to 
be used on the freshly set cars of ware 
before pushing them on into the kiln 
for the firing operations, Intermittent 
kilns can also be used to provide hot 
dry air by fitting them with ducting 
and pulling in clean air from outside 
through the hot fired kiln by means 
of a fan. The clean hot air is then used 
to dry ware on drying floors or in 
dryers. In this way it has been pos- 
sible to recover 40 per cent. of the 
heat available in the kiln and setting. 
This aspect of the problem of drying 
was discussed in an article entitled 
“Waste Heat Utilisation” in the 
December, 1953 issue of CERAMICS. 
(CERAMICS, 5, 444, 1953.) In all these 
methods, however, the nature of the 
setting and the circulation of air has 
been such that it was impossible to 
ensure that all the articles dried at a 
uniform rate. Odd pockets occurred 
in which the air remained static, and 
hence drying was slow. 


Pottery Dryers 

With pottery, we are dealing with 
much smaller and thinner articles, and 
the prospects of accelerating drying of 
these are better. Moreover increases 
in the rate of production of these have 
rendered further drying imperative. As 
S. R. Hind (/oc. cit.) points out, if 
articles are being made at the rate of 
six a minute and the drying time is 
2} hours, then the dryer attached to 
the machine must hold a minimum of 
900 articles and the only way to reduce 
its size is to reduce either the rate of 
making or to increase the rate of 
drying. It is to the latter alternative 
that one looks for improvement. 

The limitation in degree of heating 
is also influenced by the fact that the 
ware is formed on plaster moulds, 
which are not to be heated much 
above 120° F. for long periods, though 
for shorter periods they are now 
sometimes heated to 160° to 170° F. 
The moulds are supported on horizon- 
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tal arms on vertical spindles which 
can be rotated in the familiar “dob- 
bin” type or on horizontal trays in 
the mangle type. In both cases hot 
air is forced around the dryer by fans, 
the heating being done by steam pipes 
fed by waste or live steam, or in some 
cases electric unit heaters can be used. 
Considerable ingenuity has been exer- 
cised in these types to avoid occupying 
too much space, and also to fit in with 
production lines. A summary of the 
types of dryer used in the pottery 
and similar branches of the ceramic 
industry is given in S. R. Hinds paper 
(loc. cit.). Other details are given for 
the wall tile industry by L. Bullin (J. 
Inst. Fuel, 27, 115, 1954). Efficiencies 
of these dryers showed considerable 
variations, and tests have given results 
ranging from 11 to 48 per cent. cal- 
culated on the total heat input. The 
higher results were obtained on the 
new types of dryer operating at faster 
speeds. 


Jet Dryers 

It had already been known that rate 
of evaporation could be increased by 
increasing air velocity and by making 
the air impinge perpendicularly to the 


surface. In 1943, R. B. Bloore paten- 
ted a jet drying apparatus for cups. 
(R. B. Bloore and Synnertons Ltd., 
Brit. Pat. 565,989, 12th Feb., 1943), 
and two years later a dobbin was pro- 
duced in which the ware was dried by 


eid 


Fig. |. 


(Photograph by courtesy of Victona Heating and Ventilating Co 
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a single jet, the moulds being con- 
tinuously under the jet. From this it 
was a short step to the use of multiple 
jets, and prototypes for use on smaller 
kinds of flat ware were produced in 
1947 and proved successful. Later 
models dealt with larger sized flat 
ware. 

G. W. Bird and Dale (Trans. 
Brit. Cer. Soc.,; 3k: 1951-2) have 
described their experiments carried out 
in co-operation with the Victoria Heat- 
ing and Ventilating Co. Ltd., Stoke-on 
Trent, on the evolution of jet dryers 
The general construction follows that 
previously in use (Fig. 1) but the 
shelves supporting the moulds and 
ware are hollow, and perforated on the 
under side so that jets of hot air can 
be directed on the clay ware. Arrange- 
ments are made to cut off the ait 
supply in the sections open to the shop 
for loading and unloading. For drying 
flat ware it is important to maintain 
at all points a uniform rate otherwise 
“humpers” and “whirlers” are formed. 
As the flat ware rests bottom upwards 
on the mould the plate edges are 
farthest away from the jets, and the 
centre nearest. Consequently, if no 
allowance is made, the centre of the 
back tends to dry out first, and a 
whirler is produced. To overcome this 
difficulty the size and positioning of 
the jet was altered as in Fig. 2. Nowa- 
days, the three outer circles of jets 
are } in. dia. the three inner ones } in. 


559, 


Rotary multi-jet-dryer for cups 


Ltd.) 
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dia. and a 2 in. circle in the centre has 
no jets. This allows a greater volume 
of air to infringe in the parts farthest 
away from the jets, and gives uniform 
rate of drying. This preservation of 
shape is an important part of this 
method of drying. 

For cups a dobbin type stove was 
also used with a single jet above each 
cup. This was } in. dia. and the top of 
the cup mould was approximately | in. 
below the jet. The air velocity at the 
jets was 420 ft. per min., and the air 
delivered was 2,400 cu. ft. per min., 
and the temperature 105° F. The 
saucer dryer was equipped with 1% in. 
dia. holes spaced at 2 in. centres, and 
the highest part of the saucers was 
2 in. below the jets. The air consump- 
tion and its velocity and temperature 
were very similar to that of the cup 
dryer. 

The flat dryer mentioned above 
worked at 120° F. and the air velocity 
was 450 ft. per min. at the jet—the 


actual volume delivered being 3,500 


TABLE 
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cu. ft. per min. 

For dishes and jiggered holloware 
the same principle was used, but 
special trucks were designed (Fig. 3) 
These were stood near the maker and 
when full were wheeled into the dryer 
where the air supply was turned on. 
Using a temperature of 105° F. and an 
air velocity at the jets of 400 ft. per 
min., it was found possible with this 
type of ware to reduce considerably 
the number of dryers required, with 
consequent saving in floor space of 
over 50 per cent. As an example ol 
the economies to be realised in the use 
of the jet drying system Bird and Dale 
produced the data given in Table IV. 

In the table the total B.T.U.’s was 
calculated from steam consumption 
and electric power converted to B.T.U. 
assuming a power factor of 0:6. 

As examples of the cost savings the 
same authors produced Table \ 

These costs savings are substantial, 
and explain the increasing popularity 
of jet drying in those cases where it 


IV 





Type of Ware Stove 


Heating hii lh 


Total B.T.l 


waler eval 


Drying time 





Mangle 
Dobbin 


Cups 


Dobbin 
Dobbin 
Mangle 


Saucers 


Dobbin 
Dobbin 
Dishes Truck 


Truck 
lruck 


Holloware 








Steam-hot 

Steam-hot 
air-jet 
Steam-hot 

Steam-jet 
Steam-hot 


Steam-hot 
air-jet 
Steam-hot air 


Steam-hot 
air-jet 
Steam pipes 
Steam-hot 
air-jet 


aul 91 
407 
064 
955 
2.366 


all 
alr 
268 
2.068 
833 
700 


246 











TABLE 


V. 


Cost (in pence) to evaporate 100 lb, of water 





Method 


Total 


Steam Power 





Steam heated mangle-hot air 
Dobbin steam heated-jet 


Dobbin steam heated-jet 
Dobbin steam heated hot-air 








24 41-0 
763 


7:64 
8:20 
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can be applied. It 
has recently been 
used for drying 
Sanitary ware and 
glaze dipped ware 
(Fig. 4). (W. Han- 
cock, CERAMICS, 
April, 1954). 


Fig. 4. A’ steam- 
heated jet dryer for 


Sanitary ware 





OUR COVER 


YEXT month, continuing our series 
4 of feature articles on small tradi- 
tional and contemporary style potteries, 
we shall be publishing an article on the 
growth and achievements of the Poole 
pottery of Carter, Stabler and Adams 
Ltd 

Poole, unlike most commercial pot- 
teries still employs three skilled throwers 
who make all the firm’s vases and bowls. 
Our cover this month shows the firm’s 
senior thrower at work. Ihe hand- 
painted ware has established a tradition 
especially in the west country, and the 
name of Poole has been a household 
word now for over a quarter of a 
century 

Ihe pottery, which is built around a 
triangular garden of flowering shrubs, 
overlooks the waters of Poole Harbour 
with Brownsea Island and the Purbeck 
Hills in the background 
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Injection Moulding of 
Ceramics 


"THE injection moulding of ceramics 
so that components can be turned 
out on production lines similar to 
existing methods in the plastics indus- 
try, would constitute an enormous 
advance in the ceramics industry. 
Extensive investigations have recently 
been carried out in America’ on 
steatites, zircons, and zircon-steatites 
and considerable success obtained. 

In the early stages of the experi- 
ments a great number of difficulties 
had to be overcome. A converted 150 
ton extrusion press with a hydraulic 
cylinder ram of 28 tons maximum had 
to be scrapped before a suitable press 
was acquired. An overwhelming 
majority of materials gave very poor 
results and various moulds had to be 
designed and redesigned. 

Various problems, too, were encoun- 
tered in press Operation, material pre- 
paration and firing of specimens. The 
type of die used was a so-called “1-4” 
die; the numbers “1l-4” representing 
the approximate sizes of the cavities 
which were a I in. dia. disc and a 
rod 4 in. long. The most successful 
part of the experimen‘s consisted in 
keeping the mould or die design con- 
stant and concentrating on materials 
for injection. This involved the use 
of ethyl cellulose flake with several 
conventional plasticisers for this resin. 

The table given overleaf (Table I) 
represents body compositions of the 
resin type materials which were pro- 
cessed and injected during the latter 
successful part of the experiments. 

The term plasticiser is used in the 
same sense as that used in the plastics 
field. It is a modifier or softening 
agent for the particular resin being 
used—in this case ethyl cellulose. 
Many of the plasticisers mentioned in 
Table I are trade names for specific 
chemical compounds, but their com- 
positions are given here. Hercolyn is 
considered to be hydrogenated methy! 
abietate (methyl dihydroabietate). It is 
a chemically stable liquid resin posses- 


sing the following outstanding charac- 
teristics: low vapour pressure, thermal 
stability, alkali resistance, and a wide 
range of compatibilities with diverse 
materials. In addition, it has the tri- 
functional ability to act as a plasticiser, 
solvent, and resin simultaneously. It 
was recommended for use with ethyl 
cellulose flake in an 80:20 ratio (ethyl 
cellulose: plasticiser). The flake rep 
resents a low viscosity (14 cps. at 5 
per cent. concentration by weight and 
25° C.) ethyl cellulose containing 47:5 
per cent. to 49 per cent. ethoxyl 

Plasticiser KP 120 is methoxy ethyl 
acetyl ricinoleate or methyl “Cello 
solve” acetyl ricinoleate. It hasa very 
low vapour pressure—less than O0O1 
mm. Hg. at 150° C. Kronitex AA ts 
tricrosyl phosphate which also has a 
vapour pressure of less than 0-01 mm 
Hg. at 150° C. It is recommended for 
use with ethyl cellulose. 

“Flexol” plasticiser 3 GO (shortened 
to 3 GO in the table) is the chemical 
compound, triethylene glycol di-2 
ethylhexeate, or triglycol dioctate. It 
is claimed that this plasticiser is par- 
ticularly useful in resins and synthetic 
rubbers where it is desired to provide 
a uniform flexibility over a wide range 
of temperatures. Dibutyl phthalate 1s 
slightly more volatile than the other 
plasticisers having a vapour pressure 
of 1:1 mm. Hg. at 150° C. It was 
chosen for use with ethyl cellulose, 
because it is compatible with the resin 
and has been used extensively in the 
plastics field. 
above can be 
defini 


like the 
these chemical 


Plasticisers 
obtained with 
tions. 

Butyl stearate has the outstanding 
property of being a lubricant as well as 
a plasticiser for ethyl cellulose. It is 
compatible with ethyl cellulose but is 
not a solvent for it. 

The mixing procedure may be some 
what involved at first glance but the 
method lends itself to the production 
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of a large number of compositions in’ is a production grade steatite body. 
a short time Loose granules of pressing material 
Compositions | to 28 were processed were calcined at the maturing tem- 
using the ceramic base material given perature for the body, 2,300° F. The 
under base A, while 29 and 30 were _ vitrified granules were crushed by ball 
processed from ceramic base B. These milling, wet ball milling, and micro- 
two ceramic bases have the following  pulverising. The resultant powder 
compositions was substantially minus 325 mesh and 
was combined with ethyl cellulose 
per cent flake and shellac by blending in a 
Talc 1) spiral ribbon mixer and _ micropul- 
Barium zirconium silicate 20 verised. Subsequent additions of plas- 
Plastic kaolin 10 ticiser were made at 300° F. The most 
important reason for using the fore- 
Base B going method was to study the effect 
Talc on a of calcination of a steatite composition 

ath ens 1? on the injection process. 
Bentonite 3 Body A was prepared as follows 
weigh, blend in mixer, micropulverise 
Base A is a sSteatite containing good The secondary base materials 1, 2 and 
thermal qualities. Specimens produced 3 were prepared in the same fashion 
by extrusion methods successfully except that the required amounts of 
passed specifications set as a target at resins were added. The amounts of 
the start of the experiments. Base B__ plasticisers, as shown in Table I, were 


BASE A 


TABLE I. 
Body Compositions 
Base or Resin, per cent Plasticiser* per cent 
2 shellac 


shellac 
shellac 


~N 


Hercolyn 

Hercolyn 

Hercolyn 

Hercolyn 

KP 120 

Kronitex AA 

3 GO 

dibutyl phthalate 

dibutyl stearite 

dibutyl stearite 

dibutyl phthalate 

dibuty! phthalate 

Kronitex AA 

Hercolyn 

Kronitex AA 

KP 120 

+GO 

dibuty] stearite 

dibutyl stearite 

Hercolyn 

KP 120 

Kronitex AA 
shellac 25 butyl stearate 
shellac butyl stearate 
shellac butyl stearate 
shellac butyl stearate 
shellac butyl stearate 


ty 


A> w 


~— 


x 


") 


t 


4 


A te wt 
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abbreviation, E.C., under base or resin, represents ethyl cellulose flake 


+The term plasticiser is explained in the text 
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added at the mixer and plastification 
was carried out at 290° to 340° F. 

In the injection process the granular 
materials were fed to the injection 
heating cylinder manually and then the 
press took over automatically. While 
the machine was operating automati- 
cally it was possible to change such 
factors as mould temperature, injec- 
tion dwell, curing time, and heating 
cylinder temperature. Other required 
settings such as stripper bar adjust- 
ment, limit switch for reduction to 
stripping speed, cam operated switch 
for reduction of clamping speed, 
nozzle separation or sprue break, and 
limit switch for reduction of 
“approach” to “pressing” speed of 
injection, were kept constant. 

The basic idea of baking and firing 
was to remove the relatively large 
amounts of resin and plasticiser very 
slowly and carefully. The schedule 
employed successive increases and 
soaking or holding periods. Increases 
of about 30° F. were made in an hour 
while the soaking time varied from 
two hours to 16 hours. 

The secondary base materials, i, 2 
and 3 listed in Table I were further 
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used in 2,000 gm. portions with com- 
positions 4-25 with the particular plas- 
ticiser as listed. The primary ceramic 
base material for all of these bodies, 
plus 26, 27 and 28 was Base A. 
The outstanding feature of the entire 
series was the use of ethyl cellulose 
flake. That used in the experiments 
was a white powder with the following 
particle size distribution: 86°6 per 
cent. through 40 mesh, 316 per cent 
through 60 mesh, 2 per cent. through 
100 mesh, and 0 per cent. through 
200 mesh. It was somewhat brittle and 
was pulverised readily with care, The 
flake was reduced to 96°9 per cent 
through 40 mesh, 70°6 per cent 
through 60 mesh, 270 per cent 
through 100 mesh, 87 per cent 
through 200 mesh, and 3°! per cent. 
through 270 mesh with only one pass 
through the micropulveriser. A much 
better dispersion of resin was thus 
possible. A good homogenous mix 
was Obtained at the mixer and no par 
ticles of ethyl cellulose were visible 


Composition Characteristics 
Here are the results of 
position 


each com 





Stainless Steel Wike Gauke 
iN = SCREEN PRINTING 


Woven 


Wire has many advantages tor the 

screen printing of glass, pottery and china. 
The mesh is hard wearing and unaffected by the 
materials used for printing and it retains its accuracy 
over long periods. Greenings keep a wide range of 
specifications in stock including 140 mesh, 160 mesh, 
165 mesh, 180 mesh and 200 mesh. Substantial stocks 
of wire cloth in all usual metals are also maintained 
for use all screening processes. 
Your enquiries prompt 
attention. 


in filtering and 


and orders 





will receive 


he 
P.O.BOX 22 


LANCS. 


hy, = indi, Mis boca 
BRITANNIA WORKS 
WARRINGTON 
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No. 4.—-330° F. was the best injec- 
tion temperature. Mould temperature 
was set at 126° F. Injection was 
accomplished at the maximum pres- 
sure available, 27,000 Ib./sq. in., and 
with a nozzle ot 0°375 in. The sprue 
was 0°406 in. at the nozzle and 0°875 
in. at the cavity end. Runners to both 
cavities were circular and about 1s in. 
dia. The gate at the rod cavity was 
also circular but 0°375 in. dia. The 
gate at the disc cavity fanned out from 
i in. to about ; in. and was ! in. thick. 
The ejector bar was set at 3, in. All 
of the preceding factors remained con- 
stant throughout the injection of the 
series. Nozzle adjustment was made at 
350° F. 

“Het” mixing of No. 4 was accom- 
plished at 320° F. No granulation was 
obtained with heat alone but the mix 
became soft and gummy upon the 
addition of plasticiser. Very tough 
and nearly spherical granules resulted 
upon cooling to room temperature. 
The granules were about 1/16 in. dia. 
and constituted SO per cent. of the 
mix. The remainder was “fines” (45 
mesh). Fairly good flow to the cylin- 
der was experienced. The set was 


brittle and very strong, but generally 


poor structures were obtained. Serious 
sticking in runners and cavities occur- 
red during the last portion of the run. 
Sprue, runners and cavities showed a 
skin and core effect while some of the 
shots were incomplete These ex- 
amples of lack of flow to the cavities 
showed inadequate plasticity. The 
“sprue puller” was usually broken off 
when the mould halves separated. This 
“puller” was dense and tough and had 
to be chiselled from the sprue injector 
pin insert. Experimentation was cut 
short and the “plug” was removed. 
The cold plug revealed three distinct 
layers: a thin brown skin 1/16 in. thick 
was very smooth and glossy exhibiting 
mica marks; the next layer was ¢ in. 
thick while the remainder was a core 
1, in. thick in dia. The entire plug, 
however, seemed plasticised and no 
separate particles of ethyl cellulose 
were visible. The plug, taken as a 
unit, had set to a rock-like mass. 
No. 5.—The series actually began 
with this mix because it contained the 
least amount of combined resin and 
plasticiser. No flow from the nozzle 
over the temperature range 290° to 
375° F. resulted and the mix was 


therefore discarded. 

No. 6.—This mix behaved prac- 
tically the same as No. 4 except that 
it was slightly more plastic. Flow 
from the nozzle was very rapid at 
27,000 Ib./sq. in. The “extruded” rod 
blistered and split as it emerged. 
Automatic injection settings of 10-30-3 
(10 sec. injection dwell, 30 sec. curing, 
3 sec. die Opening) gave the best 
specimens. Structures were fairly good 
except for the sticking experienced 
with No. 4. Best feature was the rock- 
like set. Excessive sticking classed it 
as a failure but an oily substance 
could be added to the mix to serve as 
a lubricant. 

No. 7.—Injection at 300° F. and 
settings of 10-90-3 and 10-180-3 gave 
excessive stickings and a soft “set.” 
Discarded. 

No. 8.—Injection at 290° F. and set- 
tings of 10-180-3 gave fair structures 
and a soft set. Specimens were difficult 
to knock out without distortion. Out- 
standing failures were a slight sticking 
and some weld lines. 

No. 9.—Best results were obtained 
at a cylinder temperature of 290° F. 
and setting of 10-60-3 and mould tem- 
perature of 68° F. Structure appeared 
to be good and a good set was ob- 
tained, but slight sticking occurred in 
the rod cavity. This was overcome 
with the use of a mould lubricant and 
smooth surfaces were produced. How- 
ever, structures were not quite as 
good as those obtained without lubri- 
cant and faint flow or we!d lines were 
visible. 

No. 10.—Failed to set. Discarded. 

No. 1I1.—Specimens were still soft 
even after maximum curing time of 
180 sec. Structures were only fair and 
showed weld lines. 

No. 12.—Cavities incompletely filled. 
Best results obtained at 310° F., mould 
122° F. and settings of 10-90-3. Disc 
surfaces were very smooth but the rod 
stuck slightly. The end of the run was 
featured by a white haze in the 
cavities. 

No. 13.—-Outstanding feature of 
this mix was a glossy surface on injec- 
tion at 300° F., mould 84° F. and 
settings at 10-30-3. Slight sticking and 
weld lines evident. A good set but 
lack of shellac was possible cause of 
sticking. 

No. 14.—Pungent odour denoted a 
comparatively volatile material. Dibu- 
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tyl phthalate is possibly the most 
volatile plasticiser used in this series. 
Injection at 300° F., mould 80° F. and 
setting 10-60-3 was characterised by 
slight to serious sticking. Set was 
good, but sprues did not pull. 

No. 15.—Injection at 300° F., mould 
68° F. and setting 10-60-3 was charac- 
terised by slight sticking, no sprue pull 
without lubrication and insufficient set. 
Blisters developed on several speci- 
mens. 

No. 16. 
removal. 

No. 17.—Structures excellent except 
for | in. from the back end of the top 
surface of the rod. The disc also ex- 
hibited faint weld lines. Good set 
obtained and all surfaces very smooth. 
Many sprues pulled but only after 
application of mould lubricant. Injec- 
tion was at 290° F., mould 102° F., 
setting 10-60-3. No sticking occurred 
until mould temperature was increased 
to 119° F. to reduce flow lines. Only 
slight improvement noted. Curing 
time was increased to 90 sec. in order 
to maintain the same set. Sticking 
persisted. 

No. 18. 


Distortion of specimens on 


Injection was at 300° F. to 
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a cavity at 110° F. Set was too soft 
and slight sticking occurred. Lower 
mould temperatures produced better 
set but gave more prominent weld 
lines. Several discs blistered and the 
end of the run was characterised by 
white haze in rod cavity. 

No. 19.—Injection at 290° F. into 
mould at 115° F. gave very good struc- 
tures. A cure at 120 sec. gave a soft 
set, and at 180 sec. only slightly 
stronger. Some of the discs were the best 
moulded up to this point in spite of 
slight sticking. Generally results were 
excellent. 

No. 20. 
at 180 sec. 

No. 21. 


Rejected due to soft set 
and severe sticking 
Excellent results obtained 
at 290° F. and 300° F. into mould at 
84° F. Rods were the best moulded 
so far while discs were also very good 
Surfaces were smcoth; no sticking or 
blistering was encountered. Set was 
fair but perhaps a little too soft. Only 
faint flow lines were seen while the 
internal structure appeared to be 
excellent. 

No. 22.—Poor set at 300° | 
Material too weak in spite of 180 sec 
cure. 
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No. 23.—Good structure on injec- 
tion at 116° F. and cure of 180 sec. All 
surfaces smooth but set slightly soft. 
Better set was obtained by reducing 
mould temperatures to 84° F. but faint 
weld lines visib'e. Lubrication was 
essential 

No. 24.—-Injection very poor with 
severe sticking and soft set. 

No. 25.—-Failure under various con- 
ditions. Blistering and sticking 
developing. 

No. 26.—-Injection at 300° F. and 
310° F. gave apparently good struc- 
tures. Faint weld lines were visible 
but internal structure seemed excellent. 
Set was good at all curing times, but 
30 sec. was optimum for mould tem- 
perature of 118° F. Hard and brittle 
specimens with smooth, glossy surface 
yet slight sticking. Mould tempera- 
ture of 88° F. eliminated sticking but 
introduced prominent weld lines. 
Appears to require additional internal 
lubrication to reduce sticking. Possible 
changes are reduced ethyl! cellulose, in- 
creased butyl stearate, and increased 
shellac 

No. 27.—-Injection at 290° F. and 
300° F. into 120° F. mould gave good 
structures but some sticking. Set was 
good for 5-30-3 sec. but lubrication 
necessary. Severe sticking at end of 
run 

No, 28.-—Injection under the follow- 
ing conditions gave excellent results: 
front of heating cylinder 290° F., rear 
310° F., mould temperature 72° F. and 
automatic settings of 10-60-3. Features 
were |, no sticking; 2, good set; 3, 
excellent sprue pull; 4, faint weld lines 
Most important was excellent sprue 
pulling quality. Sixteen of a total of 
eighteen sprues were pulled without 
benefit of external lubrication. Such can 
be classed as truly automatic injection. 
The injection “tree” consisting of 
sprue, runners, gates, and specimens 
was also easily removed from. the 
knock-out punches permitting rapid 
and continuous moulding. All surfaces 


were very smooth and internal struc- 
tures apparently dense and uniform. 
Only defect was faint flow lines. 
Higher heating cylinder temperature 
and higher mould temperature would 
probably improve this, although stick- 
ing might result. 

No. 29.—No flow at all. 

No. 30.—Material “froze” in the 
nozzle and injection incomplete. 


Firing 

The best specimens of the following 
materials were chosen: Nos. 4, 6, 8, 9, 
a, 2, 13, 34, 35, i717, 16, 19, 2h, Ze o> 
25. 

The baking schedule was as follows: 


Temp. Ff Rise (hrs.) Hold (hrs.) 


70 to 113 16 
113 to 140 2 
140 to 217 
217 to 237 
237 to 284 
284 to 316 
316 to 341 
341 to 360 
360 to 392 
392 to 450 
450 to 600 
600 to 900 
900 to 1100 
1100 to 1500 
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Further firing to maturity (2,330° F.) 
was accomplished in a production gas- 
fired tunnel kiln. In spite of the 
apparent care in removing resins and 
plasticisers, most of the specimens ex- 
hibited one or more of the following 
defects: blisters, cracks, fish-scales, 
laminations, weld lines, warpage and 
bubbles. The rods in particular gave 
poor results. Nos. 6, 18, 19, 21, were 
the best. Discs were generally much 
better, discs for Nos. 19 and 21 were 
apparently good. Silver electrodes 
were applied and fired on these speci- 
mens. Power factor and dielectric 
constant were determined at | Mec and 
25° C. The results are given in Table 
If. 


Pasie Il. 


Material A verage-Dry 
P.F. K 
0000721 6°80 


0000730 6°93 


Average-Wet 
L.F PF. K. LF. 
0-00490 000142 6°80 0-00963 


0 OO505 000144 6°93 000993 
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These values were most promising 
although not definitely conclusive. The 
“dry” values are well within the high 
standard set but the “wet” values are 
of a lower grade. Increase in power 
factor on the “wet” test was unexpec- 
ted since the specimen structure is not 
quite as good as it should be. Faint 
flow lines were visible on nearly all 
fired specimens including the best ones 
reported in the above table. Porosity 
was determined by an ink immersion 
test and all specimens found to be 
vitreous in ink. 

Baking accentuates any defects 
which may be present in the specimen 
as moulded. The “as moulded” state 
is often deceptive. Weld or flow lines 
may not be visible in moulded speci- 
mens but will appear as cracks in 
bisque fired specimens. Such defects 
as blisters and fish-scales can, of 
course, be avoided through careful 
elimination of resins and plasticisers. 


Glazing 

The following glaze compositions 
are given for use on any of the 
steatite bodies, and should be satis- 
factory for any of the compositions 
listed in Table I. Glaze 1A is a “high 
on a 


fire” glaze maturing at 2,300° F. 
24 hr. cycle with a soak of approxima- 


tely 2 hr. at peak temperature. It is 
preferably applied to a “green” body 
and fired to maturity simultaneously 
with the body. Glaze 2A on the other 
hand, is applied to bisque fired ware 
and matured at 1,775° F. on a 12 hr. 
cycle with an approximate soak of | 
hr. at peak temperature. Compositions: 


1A 
per cent. 
Feldspar 70:4 
Tale 4°7 
Clay 10 
Flint 14 
Gum Chatti ij 


percent 
Lead Bisilicate 9) 55 
Clay 9°45 
Gum Chatti 0°5 


Conclusions 

The experiments recorded here 
could be taken many stages further 
until the absolute ideal material and 
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mix was discovered. The measure of 
success attained on purely laboratory 
scale indicates the likelihood of finding 
a perfectly satisfactory method. The 
conclusions which can be drawn at 
this stage, other than those already 
indicated, are as follows: 

1. Ethyl cellulose is definitely the 
best thermoplastic resin. 

2. Butyl stearate is the most generally 
satisfactory plasticiser, for ethyl cellu 
lose. 

3. In earlier experiments (not discus- 
sed in this article) the best connector 
specimens were obtained with two 
materials: steatite base of 85 per cent. 
talc, 15 per cent. clay with a plasticiser 
of 20 per cent. ethyl cellulose, 2 per cent 
shellac and 2 per cent. butyl stearate: 
and the same steatite base with a plas- 
ticiser of 30 per cent. cetyl alcohol. 

4. The best fired discs were obtained 

from materials Nos. 19 and 21 while 
the best material for truly automatic 
injection is No. 28. 
5. A careful, slow baking schedule 
is required for successful elimination 
of auxiliary “binders.””’ However, com 
plete success cannot be achieved if 
invisible laminations, weld lines, and 
internal strains are present. 

6. Generous passages are required 
for minimum weld lines Nozzle, 
sprue, runners, and gates should be as 
large as practical in order to present 
adequate pressure transmission from 
the source of pressure to the cavities 
Another important factor is mould 
temperature. This variable should be 
sufficiently high to prevent “freezing” 
yet low enough to permit an adequate 
“set” in a reasonable curing time 
Proper balance among mould tempera 
ture, curing time, and injection dwell 
are required to give both minimum 
weld lines and adequate set 

7. Such factors as injection pressure, 
injection-cylinder temperature, and in- 
jection speed, vary with the material 
formulation and dependant plasticity 
Material No. 28 perforined well under 
the following conditions: 27,000 Ib. /sq 
in. injection pressure, 290° F. front 
cylinder, 310° F. rear cylinder, and a 
speed of 90 in./min 

8. Materials Nos. 26, 27 and 38 
(Table 1) may provide even more satis- 
factory fired specimens than Nos. 19 
and 21. Baking was not complete on 
these materials at the time the report 
was made out 
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Renaissance in Chelsea 


by GILLIAN CRAIG 


"THOSE who regret the decline in 

production of individual pieces of 
pottery of artistic merit would do well 
to visit the studio of the Rawnsley 
Academy in Chelsea. Here the great 
name of Chelsea is being made to live 
again in ceramics under the inspiration 
of a guild of artists working in associa- 
tion with some of the finest craftsmen 
in the country. Within only two years 
of its inception Chelsea pottery has 
made a name for itself throughout the 
world, being represented in the 
museums of London, New York, and 
Amsterdam, and eagerly sought after 
by collectors in many countries. 

The distinction of this pottery lies 
not only in the artistic individuality of 
every piece, but in a new glazing tech- 
nique which has given it a depth and 
range of colour unsurpassed by any 
other form of ceramic decoration. It 
is nO exaggeration to say that this 
unique process of glaze painting at 
Chelsea has established a new period 
in the history of ceramic art. 

Behind this story of success there is 
inevitably a personality: a master with 
artistic energy, brilliance and ambition 
As an artist David Rawnsley first be- 
came interested in ceramics as a 
medium which combined all three 
elements of texture, colour, and form. 
This, the most plastic of all art forms, 
was at the same time the most endur- 
ing; yet few artists appeared to use it 
as a medium for expression. Ceramics 
was considered the prerogative of the 
potter and technician and beyond the 
ken of the artist because of its 
laborious and limiting techniques, It 
became David Rawnsley’s ambition to 
found a school of artists and crafts- 
men who would work together as a 
group of ceramic artists so that the 
artist could be freed—as far as possible 

from the technicalities of his 
medium. With this in mind he opened 
the first “atelier libre’ in the world in 
Paris, where artists and sculptors were 
able to explore the medium of ceramics 


314 


without the necessity of first becoming 
skilled jn the techniques of throwng 
and firing. It was not long before the 
studio became famous for its enter- 
prise and high standard of artistic 
design. 

When 
London 


returned to 
similar need 
eager to 


Mr. 
he 


Rawnsley 
found a 
among artists who were 
experiment in the field of ceramics. 
There followed a long search for 
premises and it was only through the 
patronage of Mr. William Buchanan 
now a partner in the business—that 
the pottery finally found a home in 
Chelsea. The studio and kiln room 
were set up on the premises of the 
coach-building business — previously 
conducted by Mr. Buchanan, and on 
25th June, 1952, the Chelsea Pottery 
was Officially opened. 

It should be emphasised that the 
Cheisea artists are not studio potters 
They work together as a guild and 
their work is sold under the business 
organisation of the pottery. Skilled 
craftsmen do the throwing, firing, and 
preparing of the glazes; and when 
problems arise in questions of glazing 
the finest ceramic chemists are avail 
able for consultation. The provision of 
these facilities has not only put 
ceramics within reach of artists who 
could not afford the cost of acquiring 
skill and equipment, but left them free 
to devote themselves entirely to 
creative design. In Chelsea, ceramics 
is being treated as an artist's medium 
which, while bridging the gap between 
painting and sculpture, has even 
greater potentialities than either owing 
to its greater plasticity. So perfect is 


the co-operation between artist and 
craftsman that they appear to work as 
one body in the spirit of the artist 


craftsman of old. 

This original approach to ceramics 
has brought startling results. Within 
only eighteen months of production 
the new technique of glaze painting 
was developed which has earned this 
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ARTISTIC SIGNS OF A CHELSEA REVIVAL 





Above: The new technique of glaze painting is shown in the work of one of the 


Chelsea artists—Anna Adams. Bottom: David Rawnsley (right) and John Virando 
with “Don Quixote,” an outstanding Chelsea piece decorated by Philip Roberts 


Photograph by courtesy of the Daly Mail 
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pottery universal praise. Mr. Arthur 
Lane, Keeper of the Ceramics Depart- 
ment at the Victoria and Albert 
Museum, has said that he has seen 
nothing like it in his experience. He 
considers the facility of control which 
the artists have obtained over the 
glazes to be highly commendable. 

In this technique the glazes are used 
for their effect artistically rather than 
for their correct technical behaviour. 
Each earthenware body receives indi- 
vidual treatment in the hands of an 
artist who paints the glazes on in an 
intricate system of “inlay” and “over- 
lay.’ This demands not only excep- 
tional artistic ability but a high degree 
of technical understanding. The glazes 
when applied have scarcely any colour 
value and bear no resemblance to the 
product when it has been fired. The 
artist must, therefore, work entirely in 
the light of his experience of the 
behaviour of the glazes at a high tem- 
perature. The fact that these artists 
can exactly reproduce any required 
shade or tone of colour by mixing 
or inlaying different glazes proves 
the high degree of technical skill 
attained 

The colouring on most of the pieces 


is minutely detailed, and strange and 


beautiful tone and overtones have 
been produced by the process of 
mixing and merging. The colours have 
a range and translucent depth reminis- 
cent of oil paintings. When it 1s 
remembered that the artist js all the 
time working in potential colours the 
artistic achievement is revealed to be 
outstanding. 

The craftsmen who throw and model 
the clay are as highly accomplished in 
their particular field as the artists. The 
throwing is so finely executed that 
many of the pieces ring like a bell 
when touched. All the work is carried 
out by hand, either by throwing of 
modelling, or by a combination of 
both these methods. Some of the 
sculptured pieces are thrown in as 
many as six different parts. The clay 
comes from the Weald and the raw 
body is yellowish-brown in appear- 
ance. After bisque-firing, the articles 
are engraved by the Sgraffito method 
of decoration and then painted with 
the different coloured glazes. The 
pottery has its own kiln room contain- 
ing four electrically-fired intermittent 


kilns 


The pottery’s greatest charm lies in 
the fact that every piece is an indivi- 
dual of original colouring and design. 
The criterion of utility imposed by 
purchase-tax regulations does not pre- 
vent even the smallest articles being 
treated as individual works of art in 
line with the more costly collectors’ 
pieces. It is difficult to select any one 
for descripton as there are already 
over 300 different designs. Each artist 
is free to experiment in his own par- 
ticular mode of expression so that the 
variety in design is infinite and there 
is evidence of both classical] and con- 
temporary feeling. Plates and bowls 
depict characters from Greek myth- 
ology with the liveliness and realism of 
the original Attic vase paintings. Con- 
temporary designs have a wide appeal 
because they are more concerned with 
recognisable subjects in nature than 
with abstractions. 

Sculptured pieces include characters 
from literature such as Don Quixote 
and Sancho Panza, and the Owl and 
the Pussycat; vases, candlesticks and 
wine bottles are shaped in the form of 
lively fishes, angels, and dancing 
figures; a series of plates depicts 
“London Cries’—these are but a few 
examples from the wide range of pro- 
ducts. Much of the work is exported 
to America, the Commonwealth 
countries, and the Continent. The 
perfect organisation of the group 
enables them to fulfil orders from 
foreign buyers of a value of £1,500 
within three months. 

At the moment purchase-tax pre- 
vents the artists from exploring the 
full potentialities of their medium but 
they already have plans for the future 
should the tax be lifted. These include 
40-ft. murals, ceramic floors and furni- 
ture, and features for landscape 
gardens. Mr. Rawnsley believes 
that the plastic and permanent 
qualities of the medium give it endless 
possibilities. 

The Guild is always looking for new 
talent, and to foster this a club is run 
in conjunction with the Guild which 
gives every member the opportunity 
of using the studio and its facilities for 
experimental purposes. The enthu- 
siasm shown by collectors for this 
pottery has resulted in the formation 
of a collectors’ society—the Chelsea 
Pottery Collectors’ Association—which 
329) 


(Continued on page 
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Swedish Domestic Pottery 


A Visit to Gefle Porslinsfabrik 


[ TNLIKE its parent concern at Upsala, 

the Upsala-Ekeby Combine (Ceramics 
Oct., 1953), the plant at Giavle is given 
over entirely to the manufacture of 
moulded earthenware, producing table 
ware, oven ware and decorative items for 
the home. 

[The manufacture of clay products 
began at Gavle in 1860, when a small 
plant was started for the making of tiles 
for “kakelugnar” or tiled stoves, a means 
ot domestic heating still in use in older 
houses in Sweden, but now superseded 
by central heating. This production 
ceased about 1900. 

In 1910 an earthenware factory was 
started on the same site and continued in 
operation until 1923, when it came under 
new management. In 1936, the existing 
plant was purchased by the Upsala- 
Ekeby Combine and extended consider 
ably in the ensuing years. 

Three of the six beehive kilns first 
erected in 1898, and in use until 1951, 
still stand among the huddle of red brick 
buildings of those early days which 
screen the modern plant completed in 
1951, and which is the most modern in 
Scandinavia. A vast, well-lighted floor 
space 315 ft. by 180 ft., housing the 
Brown Boveri double-lane continuous 
electric kiln for biscuit and glost firing 
which runs the length of it, and another, 
shorter, single-lane kiln. 

Narrow gauge rails traverse the floor, 
providing easy access to the ovens, while 
the making shops are carefully located 
to ensure a continuous flow. The older 
building houses the slip pumphouse, 
decorating shops, packing rooms, ateliers, 


offices, showroom, etc 

The china clay originates in England, 
Fowey, Plymouth and Poole, and is fed 
by mill to the filter presses. Filter cloths 
of nylon have here done duty for several 
years, and are found to be superior in 
every way. A “Blencut” blending 
machine is also installed in the filter press 
shop. 

Although the traditional skill and 
mystery of the craft of throwing has 
given place to machine operations, there 
is yet a fascination in seeing a slice of 
wet pug emerge from the press having 
shape and dimension 

The pug, in cylindrical loaves some 
12 in by 7 tin., is stacked end up on a 
carousel, which revolves to the touch, 
and is sliced automatically by a wire as 
required and thrown by the operative 
into the mould. The automatic arm, 
actuated on cantilever principles, dips 
into the spinning mould, the clay ts 
momentarily pressed, the surplus ejected, 
and the charged mould set on to the 
drying wheel to the left of the press 
There are both fully and semi-automatic 
presses, evolved from a series of patents 
developed by the company’s engineers 
Both male and female labour 1s em 
ployed on them. 

Cups, saucers, plates; hollows and flats 
of many kinds, are pressed in this shop 
Plates in preliminary form flowed in a 
steady output using this sequence, work 
ing from right to left towards the aisles, 
where they are placed on mangle-dryers 
for removal and drying. Time 2 hr. 10 
min. In use also are twelve Boulton 
dryers. When dry the pieces are knifed 
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and cleaned up by 
labour 


hand, using female 
Ihree thousand items a day was 
mentioned as the norm. 

Medium sized oven ware was being 
turned out at the neighbouring Boulton 
Presses, a two-man operation. The piece 
is cut as before and thrown onto an 
automatic spreader Ihe second opera- 
tive removes it and lays it over the 
mould, which is then transferred to an 
eccentrically mounted press. The making 
of large oval dishes calls for some 
application The second operative lifts 
the mass above his head, and with a 
quick downward movement flips it neatly 
and accurately onto the large mould, 
shapes the edges deftly and transfers it to 
the eccentric press. A high degree of 
skill appears necessary to avoid undue 
wastage and reforming Ihe use of gyp 
sum moulds has developed to a stage 
where the manufacture is wholly auto 
matic, involving up to thirty combinations 
on occasion 

Vases of an involved pattern: jugs 
complete with handles, curled ivylea! 
savoury dishes: there would seem to be 
no limit to this form of mass production 
except for the more fragile bodies such 
as tea-cups, where the handles are pressed 
separately by machine, scraped and 
attached by hand 

The biscuit firing is at 1,200° C. and 
glost at 1,100° C. Decorating and lining 
follow the usual procedure. Borders and 
gold lining are carried out by hand, 
using a small automatic turntable An 
ingenious foot-operated machine deposits 
coloured spots on saucers to a given 
pattern in a clean, smudge-free operation. 


Glazing by spraygun is also carried out 
in preference to the more usual dipping, 
although this results in extra handling of 
each piece. 

A new method of transferring, by Mul 
der and Zoon, Amsterdam, is also used. 
The transfers, on film base, are soaked 
off their backing and the film laid 
Straight on to the piece, right way round. 
This method, although speedier, is rather 
costly. The firing which follows is at 
800° C. in this case. 

The older method of machine printed 
transfers On a paper base for cups and 
saucers is still used at Gavle. Following 
the depositing the transfers are brushed 
in by hand and the piece dipped in water 
to free the base. Glazing and firing in 
glost follows. 

In the mould making atelier, reached 
through the store. where moulds yellow 
with use were ranged like cheeses on 
Shelves, we met Folke Ericsson the chief 
mould maker. Under his direction skilled 
craftsmen with gypsum blanks before 
them etched and cut patiently at the 
master patterns. Here is the fount of 
the whole production for domestic ware 
and intricate ornaments, from which 
eventually flows a stream of products 
destined for towns the length of Sweden 
and for Britain too 

Shapes inspired by the arts of ancient 
Greece and primitive Africa: flutings and 
scrolls and criss-cross designs emerging 
on the smooth white surface. Here 
raised, there depressed, flowing in curves 
to scallopings and rounded edges: even 
knobs and ventilation holes too. A half 
etched vase pressed into gypsum and 





The modern making shop at Gefle Porslinsfabrik. Claimed to be the most modern 
in Europe 
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Hand transfers 


reversed to form its fellow, so completing 
a mould, a short cut old as the craft 
itself. In the adjacent atelier, with its 
trailing wall plants, are sample works of 
artists past and present; animals, figures, 
painted dishes, decorated vases, gay oven 
ware. 

The trend of design, however, in 
Sweden as elsewhere, would seem in 
general to have begun to over-reach 
itself, and in the search for originality in 
a highly competitive field, to border at 
times on the grotesque. Lillemor Manner- 
heim, one of their artists from Finland, 
would seem to have grasped the truth of 
simplicity and avoided the pitfalls of 
embellishment. 

The showroom at Gefle Porslinsfabrik 
contains much to interest the visitor. 
Lovely shapes in Celadon Green; bright 
table ware in simple colours. Attractive 
fire-proof ware decorated in pale blue, 
dark blue and tulip red, much apprecia- 
ted in England. A unique and practical 
double teapot in several clear shades, 
designed by Arthur Percy, combines a 
hot-water pot with a teapot, conserving 
the temperature of both. Rifle club and 
sailing trophies such as plates and mugs, 
and novelties marking events in_ the 
history of the many Associations which 
weave the pattern of social life in 
Sweden. 
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Contact us 
—if you have a 
problem concerning 
decoration 


LINING 
INSTRUMENT 
SPECIALISTS 


CYCLO GEAR CO LTD 


ASTON, BIRMINGHAM 6 
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THE POTTERIES IN THE [8th CENTURY 


vater. leaving) OF whining and prepariwd the various coloiure 
t dough | tor the Lnameller ov Hunter 


Keating the clay to make tt wottd. eniwoth 


The Turner turning ina lathe and reautlating the 
amd pliatte tit tor the Fotter 


clay ware which the thrower hae formed 








Vending on miving the materiale with water 


Placing the dipped ware ready for ths being 
forming a Gnypound called Slip 


tired or haked tn the thawing Oven 





Beith i L 


Our reproductions of old engravings come from a small and rare pamphlet on the 
Staffordshire potteries found in the library of the New York Metropolitan Museum 
of Art 
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—THE AMERICAN MARKET 


N the library of the famous New York 

Metropolitan Museum of Art there is 
rich material that relates to the industrial 
history of Staffordshire in England, par 
ticularly that of the early Staffordshire 
pottery trade and _ its on the 
American market. 

At the time of the American Revolu 
tion, Staffordshire and its potteries had a 
huge overseas market. Josiah Wedgwood 
the famous English potter published at 
Hanley in the year 1783 a pamphlet 
entitled “An address to the workmen tn 
the pottery on the subject of entering into 
the service of foreign manufacturers.” 

In that year there was starvation in 
Staffordshire, and also food riots which 
were difficult to subdue. A great number 
of Staffordshire craftsmen were contem 
plating emigrating to the “New World” 
where a_ pottery industry was being 
started This was, of course, a threat 
to the English pottery manufactur 
ing trade In his pamphlet, Josiah 
Wedgwood explained that it would be 
ciiminal for the workers to leave the 
country which has given them work and 
living, and that if they did manage to 
arrive in the American Colonies they 
would not find things rosy there 
they had been led to believe 

Soon alter the publication of the pam 


effect 


so as 


phlet, the American War of Independence 


trade with the’ former 
colonies was resumed so that prosperity 
returned to Staffordshire: thus Josiah 
Wedgwood and the whole English pottery 
industry was saved. Yet this prosperity, 
after the peace, did not last long The 
dumping by Staffordshire potters of their 
goods in the new States, to the ruin of 
the infant American trade, aroused hatred 
against British goods. Americans refused 
to buy English pottery and used Canton 
china instead. 

Io counter-balance — this 
Staffordshire started to manufacture 
ware with the reproductions of buildings 
and scenes in the United States, using 
for this purpose a new transfer printing 
process. Events of American history, as 
well as American landscapes and famous 
buildings were represented on_ these 
wares Many of these strange pottery 
products can still be seen in the Galleries 
the New York Metropolitan Museum 
Art 
This 


ended = and 


ill-feeling, 


oO! 
ot 
printed wares soon 
in America to the 
advantage of the 
In the year 1829, 


new kind of 
became very popular 
great commercial 
Staffordshire potters. 
Simeon Shaw published his famous 
“History of the Staffordshire potteries 
(today a rare bibliographical desideratum) 
In this book. he reveaied all the details 
of the Staffordshire potteries end their 
connections with America 
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CERAMIC BOOK OF THE 
MONTH 


WORK entitled “Two Centuries of 

4 Ceramic Art by Hugh Owen 
privately printed in two volumes in 1873 
was chosen for special exhibit as “Book 
the Month” at Bristol Municipal 
Library during August 

It is concerned principally with Richard 
Champion and his manufacture of por 
celain in’ Bristol in partnership) with 
William Cookworthy,  discoveret ol 
English china and first maker ot 
English porcelain Large capital was 
required, which was contributed by 
Bristol Quakers among others by Joseph 
Fry, tounder of the cocoa firm. Premises 
were taken the of the old castk 
moat, and there Champion succeeded in 
producing goods which rivalled orienta! 
porcelain, including exquisite china tea 
services specimens which are now 
eagerly sought by connoisseurs. In 1775 
Champion petitioned Parliament for an 
extension ol patent he had im 
proved the process to an almost perfect 
of excellence and required a 
further term of years to recompense him 
self for the heavy outlay Wedgwood 
opposed the application, the book relates, 
secured support trom Staffordshire pot 
ters, and distributed a memorial to mem 
Parliament stating his objections 
Champion in his reply wrote 

“Mr. Champion finds, however, with 
some surprise that Mr. Wedgwood, who 
never hitherto undertaken 
similar manufacture, conceives himsell 
likely to injured by the indulgence 
which Mr, Champion has solicited 

(Champion was successful tn the Com 
mons, but when the bill went to the 
Lords, Earl Gower, who conducted th: 
opposition for the Staffordshire potters 
procured the insertion of a which 
practically nullified the advantages gran 
ted by the House I he 
attendant on Parliamentary bill 
the collapse his merchant trade with 
the American colonies preceding the War 
of Independence so crippled Champion 
finances that he old his patents 
Staffordshire compan After holding a 
Government appointment for a_ briet 
period he emigrated with his family to 
South where he died in 179] 
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in Exhibition. A 
Quickfit & Quartz 
glassware 


Quickfit Catalogue 
catalogue produced by 
Ltd., the well-known 
manulacturers Stone, Stafis. has been 
adjudged worthy of inclusion in_ the 
exhibition of the hundred best catalogues 
of 1953-54 organised by the’ British 
Federation Master Printers and the 
Council of Industrial Design 
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Glass in South Africa 


‘IMULTANEOUS announcements re 
s leased by Consolidated Glass Works 
Ltd... and Union Glass Ltd... give details 
of proposals to merge. Consolidated 
Works have made an offer to 
acquire the whole of the £500,000 issued 
share capital of Union Glass and to offer 
in exchange four 5s, Consolidated Glass 
for every £1 Union Glass share ex 
dividend of 74 per cent. payable for the 

The offer was subject to 
acceptance by shareholders on or before 
tIst August. 1954. Consolidated Glass 1s 
to increase its authorised capital to 
£1,500,000 divided into 6,000,000 5s 
shares. Ata meeting which was held on 
16th August, the directors have sought 
shareholders’ approval to this capital in 
crease and at the same time sought 
authority to allot and = issue some 

?,000,000 newly-created shares of 5s 
each in satisfaction of the offer to Union 
Glass The offer to shareholders ol 
Union Glass Ltd.. is conditional upon 
its acceptance by not less than 90 per 
in value of the holders of shares in 
Glass The announcements also 
state that the South African Breweries 
Ltd., owning 78 per cent. of the share 
holding in Union Glass, intends to accept 
the Consolidated offer The advantages 
of the proposed merger are referred to in 
the circulars Amalgamation would 
result in substantial economies tn the 
operation of both undertakings. 

Production would be rationalised and 
place the bottle-manufacturing industry 
in a stronger position to meet competition 
from overseas glass factories, A further 
advantage is that the new glass container 
factory is to be established in the Cape 
Province. Both companies are substan 
tial suppliers of glass containers to the 
wine, spirit, brewing and canning indus 
tries of the Cape and both regard the 
establishment of a Cape plant as a matter 
of urgent importance The economy of 
one plant in the Cape instead of two 
operated separately by each company ts 
apparent. A table included in the offer 
gives details of the profits earned and 
dividends paid by Consolidated for each 
of the past five years. In that period 
Consolidated has been able to repay in 
cash out of its own resources loans 
totalling £608,000, reducing its present 
outstanding loans to £23,100 In the 
four vears since 30th June, 1950, Con- 
solidated Glass has earned about 
£600,000 in profits before taxation, and 
in the same period has set aside about 


Glass 


past year 


cent 
Union 


£137,000 as working costs reserve and 
provision for rebuilding furnaces The 
balance sheet tor Consolidated Glass at 
30th June, 1954, now in course of pre- 
paration, shows that the assets exceed 
habilities by about £1,167,000. For the 
year ended 30th June, 1954, Consolidated 
Glass paid a dividend of ten per cent., 
compared with 64 per cent. for the 
previous yea! Union Glass dividends 
have been at the rate of 74 per cent. for 
the past five 

Consolidated 


Vears 

Glass operates two fac 
tories--one at Wadeville, Germiston 
and the other at Pretoria. The Wadeville 
factory, which came into production in 
the year 1948, is considered one of the 
most up-to-date in the world and manu 
factures glass containers of all types. The 
Pretoria’ plant, which is older, was 
recently modernised, and according to the 
last chairman’s statement, “has enabled 
the company to produce a larger variety 
of glassware, particularly for domestic 
purposes.” The Union Glass factory, 
recently re-equipped with modern bottle- 
making machinery, is located at Talana, 
Natal, where it has operated profitably 
for the last thirty-five years. The Talana 
factory is strategically situated to supply 
the coastal trade of Natal, which market 
had increased considerably in the past 
few years. 

Some time ago 
Mines reported that it is certain the 
Union has vast resources of sand suitable 
for the manufacture of all but the very 
finest grades of glassware. At present, 
the operating glass factories have been 
drawing supplies from Pretoria, and the 
Cape Peninsula amongst other places. A 
deposit of considerable extent near 
Pienaarspoort siding, in the Pretoria dis- 
trict, has yielded a pale yellowish-white 
sand of uniform characters, and the best 
quality of which, when washed, gave 
99°46 per cent. SiOv, and 0-08 per cent 
FeO; on analysis. The sand is composed 
almost entirely of quartz grains which 
range in character from coarse fairly well 
rounded to very fine annular. Most 
grains are coated with a thin film of clay 
which is removable by washing. Mechani- 
cal analysis showed that 88 per cent. of 
the material fell within the sand grade 
but that it was poorly graded, containing 
a large proportion of super-fine sand. 

Very large quantities of white sand 
occur in various parts of the Cape Penin- 
sula, as well as in the beds of many rivers 
along the Cape and Natal coasts. Much 
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ot the glass sands at present used comes 
from the Cape Peninsula where, at Glen- 
cairn, and on the Cape Flats near 
Muizenberg, unlimited quantities occur 

Union Glass Works have used the 
sand from Talana Hill, Dundee, Natal, 
where sand is derived from a thick bed 
of sandstone which crops out on the side 
the hill. The sand contains a good 
deal of fine coal and small concretions 
ol iron oxide Mechanical analysis 
shows 86°4 per cent. of sand grade. The 


O; 
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particles are principally subangular and 
angular grains of quartz coated with 
films of ferruginous matter. Chemical 
analysis showed 95°4 per cent SiO» and 
1:2 per cent. FeeO,. Sand for bottle glass 
is Obtained from Sandspruit, Dundee 
After cleaning, it showed a composition 
of 93°61 per cent. SiOx, 1°42 per cent 
Fe-O;, and 2°20 per cent. AlO This 
river sand is in the form of low terraces 
and banks and brownish-yellow in 
colour and mixed with pebbles 


Is 


The British Ceramic Society 


give below abstracts of the three 
papers appearing in the Transac 
oi the British Ceramic Society for 
1954 


WW" 


tions 
July, 


The Thermal Conductivity of Beryllia, 
by R. W. Powell A longitudinal com 
parative heat-flow method has been used 
to determine the thermal conductivities of 
five samples of beryllia, three of which 
were hot-moulded and of high density, 
over the range of 50° to 400° or 600° ¢ 
Ihe thermal conductivity of beryllia is 
higher than that of most refractory 
materials, and, at the lower temperatures, 
exceeds that of beryllium. The thermal 
conductivity of the oxide, however, 
decreases more rapidly with increase in 
temperature, so that it has lower values 
than the metal at high temperatures 
Within the range studied, the thermal 
conductivity of beryllia varies approxi- 
mately inversely as the absolute tempera 
ture and, at any one temperature, varies 
approximately linearly with the density. 

Comparison is made with values repor- 
ted by other workers 


Glazes, by Felix 
Singer.-The_ theoretical considerations 
underlying the physical properties of 
glassy substances are reviewed, with par- 
ticular reference to the development o! 
low-temperature glazes and enamels. A 
number of examples of these are given 
and possible starting-points for further 
work in this field are indicated. 


Low-Temperature 


Phase Relationships of IlIron-Oxide 
Containing Spinels: Part Il. Relationships 
in the Systems Fe-Cr-O, Fe-Mg-O, 
Fe-Al-Cr-O, and Fe-Al-Cr-Mg-O, by I. G 
Richards and J. White.—-The reversible 
dissociation of ferric oxide in the systems 
Fe-Cr-O, Fe-Mg-O. Fe-Al-Cr-O and 
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has been investigated as 
function of temperature at constant 

pressure, a weighing method 
used to determine oxygen loss 
From the dissociation / temperature 
curves, and on the basis of X-ray and 
microscopic examination of slowly cooled 
and quenched samples, phase diagrams 
showing the equilibrium relationships 
between the sesquioxide and spinel phases 
in these systems have been constructed 
It has been shown that, whereas Cr.O 
which forms a continuous series of solid 
solutions with FeeOs, raises the tempera 
ture of the sesquioxide-spinel dissociation 
progressively, AleO; which forms two 
partial solid solutions, has little effect on 
the temperature of dissociation up to the 
limiting composition of the AleOs-rich 
solid solution series. AS a consequence 
Cr-O, concentrates preferentially in the 
sesquioxide phase during the transfor 
mation whereas AlO:, up to the latter 
composition limit, remains distributed 
evenly between the two phases MeO 
because of its chemical nature can neces 
sarily occur only in the spinel phase and 
causes a marked lowering of the dissocia 
tion temperature These relationships 
are of general application to the complex 
spinels of natural chrome ore which are 
shown to co-exist at equilibrium with 
sesquioxide over a wide range of tem 
perature in alr 

The influence of temperature and com 
position on the rate of dissociation of 
ferric oxide in these systems has also been 
investigated, as well as changes 1n linear 
dimensions accompanying dissociation on 
heating and reoxidation on cooling. In 
all cases it was found that an expansion 
occurred during the transformation to 
spinel whereas contraction occurred 
during reoxidation. It is believed that 
these findings have a significant bearing 
on the behaviour of chrome and chrome 
refractories in service 


Fe-Al-Cr-Mg-O 
«ll 
oxygen 
being 


magnesite 
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A New Long-Life Element 


‘ILICON electric 


S ments 


heating ele 
been coming more and 
more into use in recent years for high 
temperature furnaces They have many 
advantages over metallic elements They 
can be operated at high temperature and 
watt loadings They can be brought 
quickly up to temperature without the 
need of any complicated control system 
They can be used in conjunction with al! 
the normal types of refractories They 
do not require protection in special 
atmospheres and they are comparative! 


carbice 


have 


INEAPCNsive 

Nevertheless th have hitherto 
suffered from other disadvantages per 
haps the most important of which is that 
their useful life is generally short 
Furthermore, this country has, up to 
now, been dependent on imported ele 
ments 

Ihe Morgan Crucible Co. Ltd., of 
Battersea Works, London. S.W.11, with 
its extensive knowledge oj refractories 
and experience in furnace and 
foundry practice has now succeeded in 
improving this type of element. Many 
ears of research and development work 
have resulted in the production of a new 
and unique silicon carbide element which 
is being marketed under the name ol 
Crusilite. 

This is a One-piece silicon 
tube produced b a completely new 
method, in which the central hot zone 
is in the form of a spiral of the requisite 
length 


carbide 


suitable for working over 
element temperature 


Lois <, aie & 


It is entirely 
a wide range of 
from 800° ¢ to 
ite) 2.867 } ) 

Its rate of increase of resistance in use 
is relatively slow, This shows a consider 
advance on the earlier types oi 

carbide elements, a mayor criti 
which has been their rapid in 

resistance in use Known as 
this characteristic has necessita 
arrangements to 


able 
silicon 
cism. ol 
crease ol 
ageing” 
ted elaborate electrical 
provide the voltage needed to 
maintain the required power input. Even 
so, frequent replacement of the elements 
has been necessary time thei 
resistance has risen beyond the capacit 
of the power supply to provide adequate 
radiated wattage. Crusilite “ages” more 
slowly. It can be operated for very much 
longer without replacement 

Being in one piece it is stronger, too, 
than the other types of silicon carbide 
elements. These have. in the past, always 
heen made in sections, the hot 
zone being of a different material irom 
the cold ends Ihe cemented joints have 
been a frequent source of failure: and 
distortion when heated has been not 
uncommon Ihe new element does not 
suffer trom these defects as it has no 
joints to fail 

Such is the strength of the material 
used in its manufacture that a_ highly 
efficient terminal arrangement can be 
used At present available for the 10 
and 14 mm. dia. elements only, this con 


reserve 


every 


three 


Typical Crusilite 
elements (note 
special terminal caps 


on smaller sizes) 








sists of special metal terminal caps 
shrunk on to the metallised ends of the 
elements 

Although. in some furnaces where 
space 1s restricted, it may not be possible 
to make use of these terminal caps——in 
which case the elements can be supplied 
with metallised ends only—it is hoped 
that users will take advantage of them 
When designing a new furnace it is pa! 
ticularly advisable that provision should 
be made for this improved terminal 
arrangement to ensure trouble free opera 
tion 

Not only do the shrunk-on caps en 
sure a good electrical contact on to the 
silicon carbide but they also provide an 
easy Means of connecting to the power 
supply Iwo nuts are fitted to the 
threaded pillar which is an integral part 
of each cap Io connect to the supply 

is only necessary to attach the flex or 
braid to the pillar and to screw the outer 
nut on to it. If the inner nut is held by 
a spanner during this operation — the 
element cannot rotate and in fact, no 
strain is put on the element in any direc 
tion Ihe terminal caps, 


use of these 
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therefore, the risk of ele 
ments being broken during installation 
The method ot manufacture ot 
Crusilite enables the elements to be made 
over a range of and suitable 
resistance values are held in stock to 
cover the electrical conditions most fre 
quently met in common practice. Des 
patches from manufacturer's stock will 
be within a tolerance of 10 per cent 
of the nominal, but the resistance of all 
elements supplied as a set for any par 
ticular furnace will not vary by more 
than + 5 per cent. of the mean, and, in 
many cases, by considerably This 
narrow tolerance is of great advantage to 
users. It ensures even heating throughout 
the furnace and is particularly valuable 

when elements are connected in series 
The advent of Crusilite, the makers 
claim, should give furnace designers and 
manufacturers of high temperature elec 

tric furnaces the necessary confidence 
which has hitherto been lacking—-to pro 
ceed with turther development work 
whilst the user 1s now assured of a stead 
| with no 


supply 
and economical heat 


also reduces 


resistance, 


less 


deliver worries of a 


1 1 slo 
reladic ciement 


Dust Problem in Ceramics 


Plant 


6 dew. detrimental effect of dust 
concrete floors in ceramics 


irom 
pliant 
long been a problem to works 
and managements It is a 
problem which calls for particular atten 
tion where dust is a danger not on oO 
personnel and prec equipment but 
also, as in the case of ceramics, to pro 
ducts and workmanship 

The pro em has been 
scientists but only half tackled 
Plant execulives-—primaril Decause 
enough has been made known o 
cause of the dust or the antidotes 
have been developed 

It is. therefore, of vital interest to 
that an investigation of the dust problem 
has reduced the mayor to the soft 
particles of lime and calcium carbonat 
in the concrete These particles are 
sturred up by the workers feet, by abra 
sion from the movement of containers or 
products, by mechanical handling equip 
ment and by vibration of machinery 

In the past the problem has 
approached by using silicate of soda 
which forms, in the matin, only a super 
ficial film or skin. Experience has shown 
that this skin wears off quickly and the 


Nas Tor 


engineers 


sion 


tackled b 


ceramic 
not 
the 
which 


ica?’ 


cause 


been 





Silicat 
incompiletel with the 
temporal remed which 
time the floor 


old dust 
ot soda 


prodiem arise iwain 
cCOomMmodiInE 
ncrete as a 
must be repeated each VOES 
solt 
Ihe alternative 
treatment must oby 
the soft partic in 
hardened and made 
superficiall but te 
within the concrete 
A materia! 
eflect and give th 
existing floors in 
has been the sul 
research nt and deve 
the laboratories of Evode Ltd 


lopment has led to a 


and successiu 


1OUS yne im whict 
concret¢ al 
Inso not me 

a Cc) 

matt 

which 

to Old 
unde! 
formation intens« 
experime pment ! 
Progressive deve 
prover 
climinates 
provides an effective 
surfaces 


aimed, at onc 


which, it Is <¢ 
dusting, resists 
hardening treatment 
and grano 


corrosion 
for cement concret 
lithic floors 

This answer to. the 
problem contains no 
is not a temporal 
trates the concrete 
forming, soft particles 
insoluble — flint-like 


dusting 
licate of soda it 
treatment but pene 
transforming the dust 
hard 
These 


concrete 


into 
compounds 
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compounds occupy a larger volume than 
the soft materials from which they were 
formed, and a densifying action on the 
concrete provides distinct strength im 
provement in addition to abrasion 
tance 

The result is a hard, strong floor which 
cannot be worn down by abrasion or 
vibration to that point where dust would 
aguin be generated, and one which will 
withstand much heavier wear without 
danger of crumbling 

Evode scientists have studied both the 
problem of the new and the old floor 
Ihe new floor receives a prover crystal 
treatment (known as Evode Prover II) 
whilst, with old floors which have been in 
use for more than a year, a prover solu 
tion (known as Evode Prover V), has 
been developed for brushing in 

The floor is given three applications 
each twenty-four hours apart The vast 
losses in disorganisation and wasted 
production hours implied in the three 
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Nu-Swift Led., Elland, Yorks 


A new factory for 
the Morgan Crucible 
Co. Ltd. engaged in 
the manufacture of 
high grade refrac- 
tories. The concrete 
floors are treated 
with Evode Prover 
ll Crystals for 
hardening and dust 
proofing 


day treatment have been a major con 
sideration in development, and have 
resulted in a formula being extended to 
incorporate ingredients which allow, after 
the first treatment, the floor to be used 
within one hour Between the second 
and third prover treatments the floor is 
not in any way affected by use rhis 
means that after the floor has had two 
treatments, if it is not found convenient 
to give it the third treatment for 
days, there is no adverse effect. It means 
that the floor ts effectively out of use for 
only one hour plus the time used in 
application. 


several 


These provers lay the dust but, while 
they must inevitably improve the life of a 
floor, they are not calculated to create a 
true reinforcement of the concrete. Inves 
tigation in a cross-section of factories 
revealed the necd for a dust inhibitor 
which would simultaneously water 
proof and increase the strength of con 
crete flooring in the formation § stages 
Development has produced a powder 
called Mellitol, the consistent behaviour 
of which, as a catalyst, increases the 
homogeneous quality of concrete both in 
uniformity and density. It is concentrated 
to a degree whereby | Ib. provides full 
treatment for each 100 Ib. of cement 


These developed dust inhibitors have 
proved successful in practical application 
They are being used in such widely 
differing spheres as Manchester's and 
Dublin's bus garages, one of John 
Brown's Clydeside factories, a Morgan 
Crucible Company's refractories plant, 
War Office Store buildings, British 
Electricity Authority plant, aircraft pro 
duction plant, dye-houses, food manu 
facturing plant, soap factories and 
engineering plant where, in_ particular 
precision tools are in use 
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American Ceramic Society 


= following summaries are of 

Papers appearing in the August 
issues Of the American Ceramic Society 
Bulletin and the Journal of the American 
Society. 

Refractory Concrete for Refinery Ves- 
sel Linings, by J. F. Wygant and W. L. 
Bulkley. Amer. Ceram. Soc. Bull., 33, 
233-239, (1954). 

Refractory concretes are 
posed of aluminous hydraulic cement 
and calcined clay aggregates. Those 
which are intended especially for use at 
temperatures below 1,500° F. are useful 
as lining materials in refinery vessels and 
transfer lines, to resist erosion, abrasion, 
and certain types of chemical attack, and 
(with lightweight aggregates) to reduce 
metal shell temperatures. The best con- 
cretes for these refinery uses develop 
high strength within three days, are fairly 
volume stable and highly resistant to 
thermal shock, and maintain relatively 
high strengths at service temperatures. 
These and other properties, such as erosion 
and abrasion resistance, depend upon 
the type and particle size gradation of 
the aggregate, the proportions of cement 
and aggregate, and the installation 
methods. Proper installation is extremely 
important. Attention must be given to 
regulation of water content, good 
mechanical procedure in application (par- 
ticularly in pneumatic application), pre- 
vention of segregation, and the _ best 
possible curing conditions. The concrete 
designer must consider limitations on sec 
tion thickness, and must provide suitable 
reinforcement. Basic data for the design 
of reinforcement for concrete to be used 
at elevated temperature are very scanty. 
Design criteria for structural concrete 
cannot be extrapolated safely for high 
temperature applications. Also, applica 
tion methods for refractory concretes 
usually differ from those used with 
structural concrete. 


usually com- 


Advances in Ceramics Related to Elec- 
tronic Tube Developments, by Louis 
Navias. J. Amer. Ceram. Soc., 37, 329 
350 (1954) 


In some of the 
operating at I-mec 
glass envelopes 
refractories were 


tubes 
lowe! 
ceramic 
sup 


older vacuum 
frequency 
and porous 
used for internal 
ports. Some of the more modern elec- 
tronic tubes operating at 10,000) me 
(3-cm. wave length) require vacuum-tight 
envelopes with (1) physical stability at 
operating temperatures (preferably a 


or 


highly crystalline composition); (2) good 
mechanical strength; (3) surfaces which 
will take metallising; (4) metal or alloy 
components of comparable thermal ex 
pansions; and (5) low dielectric losses, 
even after being heated in a reducing 
atmosphere such as hydrogen, or in 

vacuum. After providing a brief histori 
cal background, the author discusses 
changes in properties of few crystals 
and glasses and gives many detailed com 
position studies of four types of bodies, 
including such properties as linear ther 
mal expansion and dielectric properties 
at 3-cm. wave length, viz alumina, K 
84, PF 0-0006; forsterite, K. 63 PI 
00006; zircon-tale, K 75, PF 00-0026 
and steatite, K 66, PF 0: 0005. A brief 
account is presented of the development 
of sealing techniques and some details 
are given for three modern methods of 
making ceramic-metal seals by using (1) 
Mn-Mo, (2) MoQOs, and (3) TiH the 
active metallising agents 


a 


as 


Role of Nickel Dip in Enamelling of 
Sheet Steel, by D. G. Moore, J. W. Pitts, 
and W. N. Harrison J {mer Ceram 
Soc., 37, 363-369 (1954) 


An investigation 
effects of (a) the firing 
weight of nickel deposited from the 
nickel-dip solution on the adherence 
developed by a cobalt-free and a cobalt 
bearing ground-coat enamel on_ both 
enamelling iron and a titanium-bearing 
low carbon steel. At 1,550° F. the nickel 
improved the measured adherence index 
the most during the 2-minute firing. The 
effect of the nickel. however, decreased 
markedly with longer firing times. There 
was an optimum nickel deposit for maxi 
mum adherence, an optimum that varied 
from 50 to about 120 mg. per sq. ft 
denending on the type of cleaning used 
and on the type of enamel applied Th 
nickel dip reduced the tendency to fish 
Furthermore, there was an apparent 
between fish-scaling resistance 
and good adherence; no specimen with an 
adherence index of 70 above showed 
fish-scaling tendencies Metallographic 
studies of the interface of speci 
showed that nickel dipping of the 
before enamelling brought about a 
surface roughening during the firing 
operation A relationship was noted 
between the degree of roughening and the 
measured adherence index. The roughen 
ing of the surface was ascribed to 
galvanic corrosion 


was made of the 
time and (b) the 


scale 
relation 


or 
coated 


mens 
steel 


steel 


7 
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Density Phenomena in the Transforma- 
tion Range of a_ Borosilicate Crown 
Glass, by Haroid N. Ritland, J. Amer 
Ceram. Soc 37, 370-378 (1954) 

I} effect of heat-treatment in the 
transformation range on the density of 
studied by 
samples An 
presented which 
approach of 
its equilibrium value at 
temperatures Ihe density-tem 
relation in the special 
cooling at a constant rate js 
theoretically and experimentally It is 
shown that if the initial temperature ts 
sufficiently high, the density-temperature 
relations for diilerent 
identical except for a displacement along 
the equilibrium density-temperature line 
proportional to the 
final 
cooling through the 


horosilicat glasS Was 
the method of quenched 
npirical equation ts 
satisfactorily 
the density to 
three 
perature 


crown 
represents the 


case of 


discussed 


cooling rates are 


n an imount 
loganithn of the cooling rate Ihe 
density re ifter 
ntire tr 
to depend linearl on th logarithm of 
the rate. The 
re discussed 


i hed 


insformation rang is also Shown 


implications of these results 


Processing Studies on Pure Oxides, b 


Louis R McC reight j finer Ceran 
Son 37, 378-385 (1954) 
Ih results of some studies on. the 


vl inula 
pressin, 


flect of (1) ball-milling time; (2) 


ting b lugying ind (3) dry 


of pure oxide ceramic bodies are presen 


tions For a multicomponent body of 
the porcelain type and one of the oxide 
porcelain type, when the same data were 
plotted, maxima in the curves were 
found between 30.000 and 40,000 revolu 
tions. Granulating by slugging provided 
40 per cent. greater compressive strength, 
1'5 per cent. less shrinkage, and 1 per 
cent. less absorption in the specimens as 
compared with specimens formed from 
ungranulated material High-pressure 
forming, preferably by hydrostatic pres 
sure, was desirable; however, there 
ippeared to be an optimum pressure for 
the physical properties of each material 


Particle-Size-Distribution Analysis by 
a Modification of the Turbidimetric Pro- 
cedure of Musgrave and Harner. b 
Richard S. Lamar. J. Amer. Ceram. Soc 
37. 386-390 (1954) 


The turbidimetric method of determin 
ing particle-size distribution, developed 
by Musgrave and Harner, has’ been 
modified and adapted for use with talcs 
and similar non-metallic minerals 
ind ceramic raw materials. Results ob 
tained by this method tound 
to be reproducible to 
cnt ind check with 
the Andreasen pipette method within the 
same limits of accuracy fhe turbid: 
metric method ts useful for the direc 
determination of from 60 to O-25u, 
equivalent spherical diameter The entire 


lay 
Cidadys, 


have been 
within pe 
those obtained by 


! 
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ed When the compressive strength of procedure for a complete particle sid 


pecimens of single-component bodies distribution analysis usually requires less 

is plotted against ball-milling time (in than | hour as compared with severa 
revolutions), minima in the curves were days for the analysis of similar materials 
found between 30,000 and 50,000 revolu by the pipette method 
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FORTHCOMING B.C.S. 
SECTION MEETINGS 


The British Ceramic Society announce 
that the Autumn meeting of the Building 
Materials Section will be held at The 
Royal Sanitary Institute, 90 Buckingham 
Palace Road, London, S.W.1, on 
Tuesday 2nd and Wednesday 3rd Novem 
ber, 1954 The Chairman will be Mr 
A. J. C. Watts, A.M.I.E.I 

The afternoon of Tuesday 2nd 
November, will be devoted to the reading 
and discussion of papers, and in the 
evening it is hoped to arrange an infor 
mal gathering 

On Wednesday morning. 3rd Novem 
ber, members have been invited by Mr 
M. S. Whitehouse to visit the Dorking 
works of the Sussex & Dorking Brick 
Co. Ltd. In the afternoon a visit is to be 
paid to the Clock House hollow block 
works of the London Brick Co. Ltd., by 
kind invitation of the directors 

Further details will be given later 
Ihe British Ceramic Society also gives 
that the Autumn meeting of the 
Materials Section will be held 
in London on Thursday, I1th and Frida 
12th November, 1954 

The meeting consisting of business and 
technical will be held in the 
library of the Roval Sanitary Institute 
9) Buckingham Palace Road, London 
S.W.1, and will occupy the whole ol 
Thursday, IIlth November and the morn 
ing of Friday, 12th November Papers 
will be presented on the following sub 
jects: Casting-Pit Refractories, The Burst 
ing Expansion of Chrome-Magnesit 
Bricks, Abrasion Resistance, The Sinter 
ing of Magnesite, The Catalytic Conver 
sion of Quartz, The Retractoriness-under 
L« id lest 

On the evening of 
hoped to hold an 
function 

Ihe detailed 
out five weeks 
British members of the 
those foreign members 


the section secretary ther 


notice 
Refractory 


SESSIONS, 


Lith November it is 
informal ocial 
programme will be sent 
before the meeting to all 
Society and to 
who signify t 
intention to be 


esent 


TECHNICAL MEETINGS IN 
PARIS 


Ihe Third Salon de la Chimie et des 
Matieres Plastiques, which, as already an 
nounced, will be held from 3rd to 12th 
December, at the Porte de Versailles, Paris 
will be the meeting place for a number of 
international conventions the “Technical 
Meetings in Paris.” Specialists in man 
fields have already signified that they will 
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attend. The meetings will, therefore 
undoubtedly provide a most useful forum 
tor the interchange of information 

The most recent developments in the 
production of basic chemical raw 
materials, their processes of manutacture 
and methods of use will be the general 
subject of the series of lectures and dis 
Specialists in various branches 
Members will 


CUSSIONS 
ot each field will take part 
lunch together at each daily session 

These meetings should attract great 
interest in technical and industrial circles 
and will be divided into the tollowing 
groups 

Friday 3rd December, New Vacuum 
Techniques; Saturday, 4th December 
Perfumery and Cosmetics: Monday, 6th 
December, Chromotography and lon 
Exchange: Tuesday, 7th December, The 
applications of Microscopy in chemistry 
Wednesday, 8th December, Antifouling 
Paints: Thursday, 9th December, Elec 
tronic Techniques in the’ Service i 
Chemistry: Friday, 10th December, Con 
trol and Regulation Systems in Suear 
Refineries Corrosion Saturday Lith 
December, Recent Developments in Pla 
tics. Corrosion 

At the Salon de la Chimie there will bi 
a larger number of exhibitors than last 
ear. In most sections new developments 
will be ol nterest to pro 
and engineers 


on show great 


duction chemists 
technologists, engineers and 
industrialists who wish to attend the 
fechnical Meetings in Paris can obtain 
a detailed programme on application to 
the Secrétariat du Comite 
»§ rue Saint-Dominique, Paris 


Chemists, 


d organisation 


RENAISSANCE IN CHELSEA, by Gillian Craig 


(Continued from page 316) 


enables buyers to keep in close touch 


that is being done 


name ol ¢ 


with the work 
The old 
resurrected jn ceramics but 
ware stands tor something 
ipproach ind 
artist 


helsea has pee 
modern 
Chelsea 
different in 
results It 
embodied in the 
and materialised in the 
organised ceramic 
The development of a new technique 
has enabled this group to reach a 
standard of craftsmanship and artistry 
which has no equal in the 
field today Many 
critics believe that the Chelsea pottery 
is taking earthenware as fine as it has 
ever been taken This artistic achieve 
ment may well mark a mid-twentieth 
century revival in the art of ceramics 


method of 

represents an ideal 
medium of ceramic 
WOrkK OF an 


group ol artists 


ceramic 


collectors and art 
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NEW LIQUID LEVEL GAUGE 


A new liquid level gauge has been 
designed by Isotope Developments Ltd 
to indicate and, if necessary, control the 
level of liquid in industrial plant. As the 
equipment is mounted externally to the 
tank, the gauge is particularly suitable for 
measuring levels of liquids contained 
under drastic conditions of temperature 
or pressure and of a corrosive nature, 
such as those of molten glass in a fur 
nace, slag in a blast furnace, liquids in 
high pressure polymerisation vessels and 
liquid handling in the oi! industry The 
manufacturers emphasise that this liquid 
level gauge has been designed to fill 
requirements where the more conven 
tional types of gauge cannot be used 

The instrument consists of a radio- 
active source (usually Cobalt 60, with a 
working life of approximately five years) 
unit (water cooled if ambient 
temperature exceeds 60° C.) and an 
amplifier which may be located up to 
60 ft. from the detector. The source and 
detector are mounted on opposite sides 
ot the vessel. When the liquid level ts 
high, the radiation entering the detector 
is reduced, and when the liquid level falls, 
the amount of radiation in the detector 
increases. Over a given vertical distance, 
therefore, the amount of gamma radia 
tion entering the detector is proportional 
to the level of the liquid 

Ihe gauge is designed to work over a 
given change in liquid level. The precise 
accuracy achieved and the specified work 
ing limits depend on the diameter of the 
vessel, wall thickness and nature of wall, 
and the amount of surround, such as 
lagging, etc In general, the gauge will 
accommodate an internal diameter of 
plant which does not exceed 10 ft., but, 
under certain circumstances, with reduced 
accuracy it may be possible to accommo 
date up to 20 ft. diameter 

Ihe maximum vertical change in liquid 
level over which the gauge operates is at 
present 15 in. to 18 in. Over this change, 
the order of accuracy of indication or 
control ts 2 per cent. (1.e., 0°36 in 
for a vertical rise and fall of 18 in.). As 
an example, the gauge has already been 
applied in the glass industry to a glass 
furnace feeder, the internal diameter of 
which is approximately 3 ft.. the sur 
rounding insulating brick on either side 
of the furnace being approximately 9 in 
thick Under these conditions, the 
gauge indicates or controls the liquid 
level over a rise and fall of O'S in. The 
accuracy achieved over the centre 0:25 
in. 1s O'0O2 in., or, over the whole 0°5 in., 
is 0:04 in 

Ancillary equipment enables the gauge 
to give warning and/or control the liquid 
shown on a paper chart pen- 


a detector 


level as 
recorder 


Again with ancillary equipment it is 
possible to maintain the level within the 
given working limits. On the glass fur- 
nace example quoted above, it is possible 
to control the liquid ievel within approxi- 
mately 0°25 in., the accuracy of control 
being of the order of 5 per cent. of the 
maximum range over which the gauge is 
working. 

Further information may be obtained 
from the manufacturers, Isotope Develop- 
ments Ltd.. Beenham Grange, Aldermas- 
ton Wharf, Near Reading, Berks. 


HIGH INTENSITY IRON 
SEPARATOR 


A high intensity tramp iron diverter 
unit to cater for burdens too large, or 
iron too numerous to be dealt with 
adequately by the conventional design of 
drum or pulley, has recently been 
developed by the Rapid Magnetic 
Machines Ltd., of Lombard Street, Bir 


mingham 12. 


Rapid 4T Tramp Iron Diverter 


The high performance of this unit Js 
due to special features of design which 
concentrate and direct all generated mag- 
netic flux to the operational sector thus 
ensuring a deep impinging field of high 
intensity coupled with high — surface 
strength at the point where separation 1s 
to be effected A patented feature 1s 
incorporated which ensures smooth un- 
hindered discharge of extracted iron 
obviating the norma! difficulties encoun 
tered in achieving satisfactory release 
of tramp iron in powerful separators ot 
this order 

Total enclosure of the stationary ener- 
gising coils, the absence of slip rings 
incorporation of dustproof ball bearings 
throughout, coupled with a minimum of 
moving parts, ensure a long life with 
negligible maintenance. 

In application the unit may be opera 
ted as a magnetic drum, replace the head 
pulley of existing or new conveyors, or 
be embodied in a self contained separa 
tor. It is extensively used for the extrac 
tion of tramp iron in all its forms from 
a wide range of materials 
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BRICKS FROM FLY ASH 


A Sa result of successful research by 
the Building Research Station, the 
British Electricity Authority is consider- 
ing building brickworks at power stations. 
Scientists working on the problem o. 
finding a use for a troublesome waste 
material, the “fly ash” from the furnaces 
of power stations using pulverised fuel 
have discovered how to use it to make 
bricks of good quality The work was 
sponsored by the B.E.A. 


The fly ash problem 

At many modern power stations coal is 
ground to a very fine powder before 
being blown into the furnace The ash 
from coal burnt in this way is as fine as 
face powder and its disposal presents a 
big problem to power station engineers. 

At present (1954) British power stations 
produce more than 2 million tons of fly 
ash per year and this quantity will 
probably be doubled in the next few 
years. 

Although some ash may be used as a 
partial substitute for cement in large 
scale concrete works, and some is being 
used in the manufacture of lightweight 
concrete blocks, there are few uses that 
offer a prospect of using the entire output 
of a number of large power stations. Of 
these few, the most promising is the 
manufacture of bricks of which over 
7,000 million are made yearly. 


Brickmaking experiments 

The use of small percentages of ash 
(up to say 20 per cent.) in brickmaking 
is nothing new and many existing brick 
works have tried making such additions. 
With some kinds of clay the addition of 
ash is beneficial as the clay is made less 
sticky and it can be dried and fired more 
easily. The ash also contains some 
unburnt carbon which helps to fire the 
bricks and so saves fuel. 

It has been shown, however, by experi 
ments at the B.R.S. (which is equipped 
for pilot-scale brickmaking) that equall\ 
satisfactory bricks can be made with 8&5 
per cent. ash and only 15 per cent. clay 
This discovery opens up the possibility 
ot building new brickworks adjacent to 
power stations and at the cost of trans 
porting relatively small quantities of 
clay, the troublesome waste product, fly 
ash, could be turned into bricks for 
houses 


Aggregate from fly ash 


Another investigation by the B.R.S 
has shown an alternative use for the ash 
By simply treating it with water in a 
special machine it can be made into 


CERAMICS 


pellets. These are then heated to red 
heat, the heat once again being largely 
supplied by the unburnt carbon contained 
in the ash, and so hardened that they are 
suitable for mixing with cement to make 
concrete blocks somewhat like the 
familiar breeze block This discovery 1s 
important because supplies of the clinker 
used up to now are dwindling owing to 
the increasing use of pulverised fuel 





Mr. W. A. Hartop 


George Kent Ltd... Mr. W. A. Hartop 
works director of George Kent Ltd., left 
England on 9th September, for a two 
month stay with the Kent subsidiary in 
Canada, Kent-Norlantic Ltd., Horner 
Avenue, Toronto Ihe main object of 
his visit is to assist the production of 
ganisation of Kent-Norlantic towards 
full operation and also to investigate 
further valuable export prospects for 
George Kent products. He will be visiting 
Kent-Norlantic Agencies in various Pro 
vinces, covering the whole of Canada to 
the Pacific seaboard 


CAMBOMATE 
ESwienare 
or Banvres 


RAMIC COLOURS&CHEMICA 


ETRURIA 


STOKE ON- / RENT. 


England 
. “as - 
po Crart oBana 
Par vEACTUAEasS 
AGLASSMAKERS 


Semole. OR value 
SHEET IRON 


COPPER BA IEWE\LERY 





CERAMICS 


British Titan Products.—A new pub 
ication entitled Anatase Grades of 
litanium Oxide” (B.1T.P .Publication No 
6) has just been issued by British Titan 
Products Co. Ltd., of York Anatasc 
titanium oxide which is used in the manu 
jacture of electro-ceramics its of con 
derable interest to the ceramic industry 
and in this booklet. the manufacturers 
have assembled some useful information 
One section lists the products uses recom 
mended. the grade to be used and sets 
down the advantages claimed over other 
Copies of this pub 
obtained from the 


kinds of pigments 
ication may be 
manutacturers 


New Nu-Swift for Danish Air Force. 
Nu-Swilt Ltd, announce the receipt b 
them of the first order for their Chloro 
Flash extinguishers for use in aircralt of 

Royal Danish Air Force Charged 
th the new, highly efficient, fire-fighting 
chlorobromomethane, which, 


ncmical 


JAMES SWIFT CENTENARY PRODUCTS 


James Swift and 
scientific 
details of 
microscopes 


Catalogues issued by 
Son Ltd., the manutacturers of 
ind optical instruments, 
the new range of Century 
which commemorate i centenary ol 
nicroscope making, and of the Swift 
Point Counter, which is a 
new analytical weapon tor the micro 
industry and research Any 
transparent or Opaque, whose 
identified under a 


ive 


fufomat 


scopist in 
mixture 
constituents can be 


mixed with carbon dioxide, is held under 
constant pressure, Chloro-Flash  extin 
guishers are particularly effective on 
extra-hazardous fires 


Save the Children Fund. The annua! 
meeting of the Save the Children Fund 
will take place on Thursday, 14th 
Octoder, at 3 p.m. in the Grocers Hall, 
Princes Street, London, when the Right 
Hon. Selwyn Lloyd, M.P., Minister of 
State, has promised to sneak. Mr. R. G 
Yeats. who has been the administrator 
for the fund in Korea during the last 
twelve months will give an account of his 
work there. The fund’s president, Coun 
tess Mountbatten of Burma, hopes to 
preside. Representatives of contributing 
firms, either employer or employee, who 
wish to attend are invited to apply for 
admission. tickets to the controller 
National “Penny-a-week” Appeal, Save 
the Children Fund, 20 Gordon Square 
London, W.C.1 


inalysed simply and 
points of a 


microscope may be 
quickly by sampling at the 
symmetrical grid, the being 
dependant on the number of points 
sampled The grid is spaced automat 
cally by an electrical traverse of the 
microscope stage [he operator has only 
to identify the material at the intersection 
of the cross-lined graticule of the eye 
piece and depress the appropriate record 
ing button 


icCCuracy 
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ZIRCON 


(ZIRCONIUM SILICATE) 


ASK BERK 


THE ORIGINAL SUPPLIERS OF STILL THE BEST 
QUALITY OBTAINABLE 





F. W. BERK & es LTD. 


Commonwealth House, New Oxford Street, London, W.C.1—_____ Chancery 6041 
—. Central 6996 


Douglas 8338 


Fountain House, Fountain Street, Manchester 2 saleiagtiieanendetniaibininetl 


ee 





GOLD 
EDGE 
LINES 


THE “RYCKMAN’’ GOLD’ EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS 
SAUCERS, PLATES, ETC UNSKILLED 
FEMALE LABOUR MORE _ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION 


Manufactured in Engiand 6 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 
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CERAMICS 
CEMENTED TUNGSTEN 

CARBIDE TIPPED 

TOOLS FOR THE 
POTTERY INDUSTRY 


* 


\ 
NJ PROTOLITE LIMITED 

CENTRAL HOUSE, UPPER WOBURN 

PLACE, LONDON, W.C.1. Euston 8265 














irconium 


q Our ‘ZEDOX’ range of zirconium oxides are 
excellent opacifiers and enamels. They are 
extensively used for ceramic colour manufacture. 
STABILISED ZIRCONIA. 





*ZIRCOSIL’ zirconium silicates are economical op-cifiers 

for white and coloured glazes. In bodies, * Zircosil’ improves 
strength and thermal endurance ; it is the chief 

constituent of low-loss zircon porcelains. 





There is a lively interest in the new applications of zircon and zirconium 
products. Our Technical Development Service will be glad to help you. 

By arrangement with the Titanium Alloy Manufacturing Division of the 
National Lead Company, New York, we are making under licence their range 
of “TAM” products and represent them in Europe for zirconium metal 

and zirconium ¢ hemi als 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


ZIRCON DIVISION, CRESCENT HOUSE, NEWCASTLE UPON TYNE, 
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CHINA CLAYS 
BALL CLAYS 


In Lump, Shredded, and Dried and Powdered Forms 
CHINA STONE 


ENGLISH AND FRENCH GRINDING 
PEBBLES AND FLINES 


@ Superfine Potters’ Plaster 
@ Fire Clay for Sanitary and Tiles 


@® Cylinder Liners and Pavors 


GROSE & STOCKER LTD 
STOKE-ON-TRENT 
Phone: Stoke-on-Trent 44613 


Grams: “Stocker, Stoke-on-Trent”’ 

















,EREATEINVE 





. . . for all high 


frequency applications 


Over a century of ex- 
perience in this highly 
specialised field. 

We invite your enquiries 


Machined to special designs and fine limits 


Give WILLIAM SUGG & CO. LIMITED 
7 VINCENT WORKS, REGENCY ST., LONDON, S.W.1 
“= Telephone : ViCtoria 3211 
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FOR SALE 





( NE PIT TYPE FURNACE rated at 150 Kw. and arranged for 2 zone 

control suitable for 440 volts, 3 phase, 50 cycles electrical supply. Clear 
heating space of 4 ft. 6 in. dia x 9 ft. deep suitable for use up to 600°C 
complete with programme, controller, lift and rolloff lid, recirculating fan. 
main and circuit breaker. Seen London. Write Box No. 415, c/o WALTER 
JUDD LTD., 47 Gresham Street, London, E.C.2 








APPOINTMENT VACANT 





ENIOR RESEARCH CERAMIST— wanted for development of specialised 
nN ceramics for electronic and similar applications. Some industrial experience 
in dielectric and low loss ceramics essential. Opportunity offers wide scops 
in new field as part of expanding programme of Research undertaken by well 
known Company, North West area. Salary commensurate with ability, Pen 
sion Scheme. Applications, which should include full details, will be treated 
in strictest confidence. Box No. 35, CERAMICS, 157 Hagden Lane, Watford, 


Herts 








APPOINTMENT VACANT 


"THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY, ALDER- 

MASTON., BERKS, requires an Experimental Officer to assist in a special 
section with experimental work involving the design and development 
in the processing and forming of new ceramic materials 


Ceramics 
ol equipment tor use 
Minimum qualification is Higher School Certificate (Science): a pass degree 1s 
desirable and or considerable experience in this specialised work Ihe salary 
range (malic) is £690 to £850 per annum, and applicants should be at least 
twenty-six ars of age. Houses available within a reasonable period for 
married statl who live outside the Establishments transport facilities. Applica 
tion form trom Senior Recruitment Officer, A.W.R.E., Aldermaston, Berks 


Quote Ref. 231/WG/8Il 
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Subscription Rate 25s. per annum. 

Published by Arrow Press Ltd. at 157 Hagden Lane, Watford, Herts. 

Telegrams: “Techpress, Watford Telephone: Gadebrook 2308/9 
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How soon 
can you walk 
into a furnace 

P 
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How long before the unloaders can cent. And for the same reason the 
get into a kiln and clear it for the kiln will heat up more quickly. 

next batch? However short a time M.1.28 is a high-temperature in- 
that may be it can be reduced sulator (another reason for reduced 
and reduced considerably —if the fuel consumption) which will with 
kiln is built from M.1.28 refrac- stand a face temperature of 2800°F 
tories instead of ordinary firebrick. (1538°C). The bricks are made on 
For M.1.28 bricks store only a modern continuous plant under a 
fraction of the heat stored by dual system of proce control and 
ordinary refractories at the same inspection that ensures a very high 
temperature. The heating cycle is level of consistency in their 


therefore shortened and the output performance. 
of the kiln increased ...in some 
batch furnaces by as much as 50 per M O RC A N 
efractories 
ARE WORTH FAR MORE THAN THEY COST 





RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—is 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory—-self contained with motor, drive, vacuum pump and air filter 
as a single unit. 

It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterwards. 


Pioneers of De-Airing Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 














